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EXECUTIVE SUMMARY

BCM Engineers Inc. (BCM) Implemented Phase I: Additional Investigations
of the June 1989 Groundwater Remediation Hork Plan from July through
September 1989 for the Christiana Metals Corporation (Christiana) at Its
Bishop Tube Facility In Frazer, Pennsylvania. The Investigation Included
the completion of eight soil borings, analysis of soil samples,
Installation of seven monitoring wells, and sampling of the monitoring
wells for the presence of volatile organic compounds (VOCs). The results
of the Investigation determined the presence of VOCs In every groundwater
monitoring well sample collected except the upgradlent well sample. Each
well contained one or more VOCs In concentrations exceeding the primary
drinking water maximum contaminant levels (MCLs) established by the U.S.
Envlronmental Protect1 on Agency (EPA). The VOC contamlnant piume 1 n
groundwater extends to the northeast from the apparent source areas where
an aboveground solvent storage tank and a degreaser tank are located.
Soil sample analytical results Indicated the presence of VOCs In soil
apparently caused by upward migration of volatl1Ized VOCs from the
contaminated groundwater Into the soils.

BCM recommends that additional Investigation be Implemented to determine
the downgradlent (offslte) and vertical extent of the plume In the
aquifer and to determine proposed groundwater cleanup levels. BCM also
recommends proceeding with Phase II: Aquifer Testing to expedite remed-
iation of the highest levels of VOC-contamlnation detected 1n onslte
groundwater.
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1.0 INTRODUCTION

This report presents the results of Implementation of Phase I: Addi-
tional Investigations of the June 1989 Groundwater Remediation Work Plan
for the delineation of volatile organic compound (VOC) contamination 1n
soil and groundwater at Christiana Metals Corporation's Bishop Tube Faci-
lity In Frazer, Pennsylvania. The report describes monitoring well
Installation and soil boring activities, describes sampling activities,
discusses the results of the Investigation, and provides conclusions and
recommendations for additional activities.

1-1 BACKGROUND

In 1981, BCM performed an Investigation of the Impact of closed waste
Impoundments on surface water and groundwater at the Bishop Tube plant
site In Frazer, Pennsylvania (BCM, 1981) (Figure 1). With the approval
of the Pennsylvania Department of Environmental Resources (PADER), four
shallow monitoring wells were Installed at that time. The results of the
study were presented In a 1981 BCM report which documented groundwater
fluorlde levels (maximum concentration 23.1 milligrams per liter (mg/1)
In excess of the drinking water standard of 2.0 mg/1 In one well.

In 1987, elevated concentrations of fluorlde were detected 1n shallow
groundwater collected at a sump within the plant. Due to an Inadvertent
connection between the sump and the plant's NPDES-permltted non-contact
cooling water discharge, the discharge exceeded the permitted average
monthly limit of 10.0 mg/1 for fluorlde. Bishop Tube has been pumping
the sump water to storage for offsite hauling and treatment.

In cooperation with PADER, the July 1987 Work Plan (BCM, 1987) was devel-
oped to Install additional monitoring wells, collect soil samples 1n the
vicinity of the abandoned waste Impoundments, and collect and analyze
water samples from the monitoring wells and the adjacent stream. The
purpose of the Investigation was to update the 1981 study and extend the
effort to Include other possible groundwater contaminants, such as the
degreaslng agents used at the plant. PADER's approval of the Work Plan
was obtained prior to commencing the project.

In May 1988, BCM presented a report entitled Groundwater Quality Invest-
igation to Bishop Tube (BCM, 1988). The work described In the May 1988
report was conducted 1n accordance with BCM's PADER-approved, July 1987
Work Plan. The Investigation Included Installing and sampling 5 ground-
water monitoring wells, MW-5, MW-6, MW-7, MW-8, and MW-9, at the loca-
tions shown 1n Figure 2, to complement the four existing wells at the
site. Five soil borings were drilled and samples were retained for lab-
oratory analysis, and five stream samples were collected and analyzed.
The soil boring locations and the stream sampling locations are also
shown on Figure 2.
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The May 1988 report concluded that Bishop Tube was the apparent source of
trlchloroethene (TCE) and 1,1,l-tr1chloroethane (TCA) contamination 1n
groundwater. Data evaluation revealed areas with some metals contamin-
ation. The metals contamination In soils appears to be associated with
plant operations at the former Infiltration basins on the plant site.

Christiana Metals Corporation (Christiana), the former parent company of
Bishop Tube, authorized BCM to continue with the next phase of this
project by preparing a work plan to delineate the extent of TCE and
TCA-bearlng groundwater and to develop mitigation measures. The draft
Hork Plan was prepared by BCM and submitted to PADER during a meeting
between representatives of PADER, BCM, and Christiana on July 26, 1988.
During this meeting, PADER requested that Bishop Tube conduct quarterly
monitoring In the vicinity of the east end of the plant where the cooling
water discharges to the stream. This monitoring was requested to docu-
ment levels of fluorlde In groundwater which were anticipated to decrease
with time as a result of Improvements made 1n the company's pickle liquor
handling practices, the presumed source of the fluorlde.

Prior to submission of a Revised Nork Plan addressing the PADER requests
concerning quarterly monitoring, BCM conducted a soil vapor survey (SVS)
1n October 1988 along the north side of the facility as proposed 1n the
July 1988 Draft Nork Plan. The results of the SVS Indicated the presence
of low levels of soil contamination (TCE, PCE, and trans-1-2- dlchloro-
ethene) within areas of limited lateral extent adjacent to the above-
ground Solvent Storage tank, loading area, and concrete storage pad.

BCM's revised Draft Groundwater Remediation Hork Plan, dated May 31,
1989, was submitted to Christiana for review and comment. The final
Groundwater Remediation Work Plan (Work Plan) was submitted to PADER In
June 1989 (BCM. 1989). The final Work Plan, proposed the Installation of
seven additional groundwater monitoring wells (five shallow wells and two
deep wells) numbered MW-10 through MW-16. Also proposed were five soil
borings along the north side of the facility In areas Identified during
the SVS as containing low levels of VOC contamination. During Implement-
ation of the Work Plan, three additional soil borings were added to the
work scope and were drilled adjacent to the degreaser tank located Inside
the plant. All soil borings and well locations are shown on Figure 2.
The Work Plan also proposed the quarterly groundwater monitoring to be
conducted at the east end of the plant and 1n the vicinity of the NPDES-
permltted cooling water discharge.

1.2 OBJECTIVES

The primary objective of this study was to characterize VOC contamination
In groundwater and provide recommendations for additional Investigations
and/or remedial activities. Specific objectives of the study were as
follows:
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Determination of potential source area(s) of VOC
contamination 1n the groundwater

Document shallow and bedrock aquifer water qualities

Document groundwater flow directions

Document soil quality In potential source areas

Implement a quarterly groundwater monitoring program at the
east end of the pi ant and 1 n the NPDES-perml tted cool 1 ng
water discharge area and present the results of the first
quarterly sampling results.



2.0 GEOLOGIC SETTING

2.1 GEOLOGY/HYDRQGEQLQGY

The Bishop Tube site 1s located close to the northern base of South
Valley Hills. There are two formations In the area, the Wlssahlckon
Formation, a Muscovite schist with minor quartz and feldspar and the
Conestoga Formation, a crystalline limestone. The Pennsylvania Geolog-
ical Survey (BERG, 1981) Identifies the contact between the Wlssahlckon
and Conestoga Formations to be on the south side of the plant.

The Wlssahlckon Formation 1s a medlum-to-coarse-gralned, banded rock,
which Is characterized by large amounts of mica and considerable amounts
of feldspar. The primary porosity of the rock Itself 1s relatively low.
However, abundant secondary porosity structures (joints) within the rock
provide openings for the storage and circulation of water. Generally,
the size and frequency of joint structures decrease with depth, which In
turn, reduce the water-yielding capacity of the formation. The planes of
scMstoslty within the Wlssahlckon Formation may contain water, but they
are generally subcaplllary In size and do not yield 1t freely.

Competent rock belonging to the Wlssahlckon Formation was encountered in
MW-1 on the south side of the plant. A thin and highly weathered zone of
the Wlssahlckon Formation Is present beneath most of the northern portion
of the site Immediately overlying the Conestoga Formation. The Wlssa-
hlckon Formation encountered on the north side of the plant appears to be
colluvlum which has migrated downslope from the Wlssahlckon Formation
outcrop on the south side of the plant. The colluvlum 1s thickest on the
eastern side of the plant 1n the vicinity of the stream.

The Conestoga Formation, a dolomltlc and shaley limestone, Is part of the
limestone group that supplies the largest springs In southeastern Penn-
sylvania. The Conestoga Formation has low primary porosity and, there-
fore, groundwater migration 1s mainly through secondary porosity which
results from the development of dissolution channels and fractures In the
rock. Wells drilled In this rock have yields ranging from less than one
gallon per minute (gpm) to 300 gpm (HALL, 1973), depending on the number
and size of solution channels or fractures Intersected by the well.

The monitoring wells and borings Installed at the site Indicate that
approximately 10 to 20 feet of overburden 1s present throughout much of
the site. Bishop Tube personnel reported that the southwest corner of
the lower portion of the plant Is set Into the limestone and blasting of
the rock was required to construct the plant foundation In this area.
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The fill and underlying weathered schist are thickest at the northeast
corner of the plant 1n the vicinity of MW-9. The varying amount of
overburden soil and fill Is probably due to the site's location on a
moderately steep slope and the necessity for cut and f i l l grading during
construction of the plant.

A zone of weathered rock, commonly called saprollte exists on top of bed-
rock throughout much of the area. The saprollte has a lower permeability
than the overlying material as evidenced by the presence of perched water
at the overburden/saprol1te Interface. The yields of shallow monitoring
wells completed 1n the perched water zone are typically 0.5 to 1 gpm
while wells completed In fractured bedrock below the saprollte generally
yield more than 15 gpm.

2.2 SOILS

Soils In the vicinity of the Bishop Tube site are categorized as
belonging to the Manor Loam and Conestoga Silt Loam soil units (SCS,
1963).

The Manor Loam 1s a very fine sandy loam soil and Is characteristically
found above the Wlssahlckon Formation. The Manor Loam 1s a well-drained
soil that 1s moderately permeable and has a moderately low moisture cap-
acity. The Manor Loam 1s easily eroded from slopes, which explains why
It Is mainly found on level to gently sloping areas.

The Conestoga Silt Loam covers most of the area Immediately north of the
plant. This soil unit consists of a well-drained silt loam surface soil
and a fine, sandy, clay subsoil. It Is moderate In available moisture
capacity and has a moderately rapid permeability.
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3.0 METHODS OF INVESTIGATION

3.1 TEST BORINGS AND SOIL SAMPLING

Eight soil test borings were drilled at Bishop Tube from August 1 through
18, 1989. Five of the soil borings were Installed along the north side
of the plant, and three of the borings were Installed within the plant In
the vicinity of the finished product degreaser tank (Figure 2).

Soil borings along the north side of the plant were drilled with 4.25-
Inch Inside diameter (ID), hollow stem augers. Soil test borings Instal-
led Inside the plant were Installed with 3.25-Inch ID hollow stem
augers. During test boring drilling, soil samples were collected with
2-Inch outside diameter (OD), high carbon steel, split barrel (splIt-
spoon) samplers. A llthologlc description of the soil contained In each
splltbarrel was recorded by a geologist. Test boring logs providing soil
classification, depth to water, boring dimensions, drilling equipment,
backfilling methods, and other data are provided 1n Appendix A.

Representative samples from each split-barrel were placed In glass jars
and sealed for the purpose of conducting head space analysis measurements
of the relative concentration of VOCs 1n each sample jar air space. This
test provided qualitative Information on the relative levels of VOCs In
the sampled soil. Following a 10- to 15-mlnute waiting period to allow
any VOCs present In the soil to volatilize Into the headspace between the
soil sample and the jar lid, each jar was opened and an organic vapor
detector (OVA) flame 1on1zat1on detector probe was Inserted Into the
sample jar head space to remove and analyze a sample of the accumulated
vapor. The results of the head space analyses were recorded In the field
logbook and are summarized 1n Table 1.

Selected split-barrel soil samples from each test boring were collected
for laboratory analyses. Soil samples were removed from the split-barrel
by the onslte geologist using a properly decontaminated stainless steel
hand trowel and placed In laboratory cleaned and properly labelled sample
jars. All field duplicate samples were composited 1n properly decontam-
inated stainless steel mixing bowls. Allquots of soil for VOC analyses
were not composited. Allquots of soil for VOC analyses were removed from
the split-barrel and placed 1n the proper sample container Immediately
upon opening the split-barrel soil sampler. All soil samples and field
quality assurance/quality control (QA/QC) samples were collected,
handled, stored, and transported as specified 1n the PADER- approved
QA/QC Plan and Reporting Dellverables (QA/QC Plan) document contained In
Appendix B of the June 1989 Groundwater Remediation Mork Plan.
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Al1 sampl1ng equlpment was decontamlnated as spec 1f1ed In the QA/QC
Plan. All samples were placed In a chilled environment and transported
by the sampler to the BCM Laboratory 1n Norrlstown, Pennsylvania.

All onslte work was conducted In accordance with BCM's site-specific
Health and Safety Plan, contained 1n Appendix B.

All soil borings were advanced to the surface of bedrock or auger
refusal, whichever was encountered first. Upon encountering one of these
conditions, the augers were removed from the borehole and, If the boring
was not to be used as a monitoring well location, a 90 percent neat
cement/10 percent powdered bentonlte grout was pressure tremled from the
bottom of the borehole to ground surface. All soil cuttings were then
placed In sealed 55-gallon drums for subsequent disposal.

Ground surface elevations and horizontal locations of all boring loca-
tions were surveyed by a Pennsylvania-licensed surveyor, and are pre-
sented In Table 2. In addition, the vertical elevations of the three
stream sampling locations sampled as part of earlier Investigation activ-
ities were also surveyed and are also presented 1n Table 2.

3.2 MONITORING HELL INSTALLATION

Seven groundwater monitoring wells were Installed on or In the vicinity
of the Bishop Tube site from August 2 through 8, 1989. A total of 16
groundwater monitoring wells are now Incorporated Into the groundwater
monitoring well network associated with the hydrogeologlcal investigation
being conducted at the Bishop Tube site. Of the seven new monitoring
wells Installed as part of this Investigation, four were Installed to
monitor the shallow unconsolldated aquifer present In the weathered shlst
and soil and three were Installed to monitor the deeper limestone rock
aquifer. Four of the monitoring wells were Incorporated Into two well
clusters, located across the Consolidated Railroad (Conrall) railroad
tracks to the north of the site. Each of the well clusters consists of
one deep wel1 completed In the Conestoga aquifer and one shallow
monitoring well completed Immediately above the contact between the
overlying unconsolldated soil aquifer and the underlying limestone rock
aquifer.

Each of the deep rock aquifer monitoring wells was constructed Inside an
6-1nch boring drilled using air percussion drilling techniques. The
shallow monitoring wells were Installed Inside 6.25-Inch borings drilled
with hollow stem augers. Well drilling logs for each monitoring well are
presented In Appendix A. Schematic as-built monitoring well diagrams are
presented In Figures 3 and 4 for the shallow and deep monitoring wells,
respectively.
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Generally, each monitoring well was constructed with approximately 10
feet of 4-Inch ID, threaded flush joint, 20-slot (0.020 Inch), Schedule
40 PVC screen, and 4-1nch ID, threaded flush joint, Schedule 40 PVC
casing (riser). After Inserting the screen and casing, a sand pack of
No. 1 Jessie Morle silica sand was Installed In the annular space from
the bottom of the borehole to approximately two feet above the screen.
An approximately 2-foot thick, bentonlte pellet seal was Installed Immed-
iately above the sand pack. The bentonlte seal was moistened with water
1f It was above the static water level and allowed to sit undisturbed for
approximately 10 minutes to allow the bentonlte to expand and seal the
borehole.

Following Installation of the bentonlte seal, a grout consisting of 90-
percent neat cement/10-percent bentonlte was pressure grouted via a
tremle from the top of the bentonlte seal to the ground surface. A
locking, protective steel casing was Installed from approximately 3 feet
below ground surface to approximately 2 feet above ground surface, and
concrete collars were Installed around each protective casing. At sel-
ected wells, vehicle access requirements necessitated Installation of
flush-mounted protective steel casings with locking caps.

The rock monitoring wells MW-13 and MH-15 were constructed using a double
casing technique. A I0-1nch diameter borehole was drilled through over-
burden and Into competent rock. A 6-1nch ID steel casing was Installed
In the borehole and the annulus around the casing was tremle grouted with
a cement/bentonlte. A 6-Inch diameter borehole was drilled through the
steel casing to the desired well completion depth In rock.

Following the Installation of all the monitoring wells, each well was
developed for approximately 1 hour with either a centrifugal or submer-
sible pump. Nell development water was placed In sealed 55-gallon drums
for subsequent disposal by Christiana. All downhole well development
equipment was properly decontaminated prior to Its Insertion Into each
well.

All soil and rock cuttings generated during the drilling of each well
were placed 1n sealed 55-gallon drums for subsequent disposal by
Christiana.

All monitoring wells were surveyed by a Pennsylvania-licensed surveyor.
The horizontal location of each well was surveyed to the nearest 0.01
foot and the elevations of ground surfaces. Inner PVC casings, and outer
steel casings, were surveyed to the nearest 0.01 foot above mean sea
level. Table 3 presents a summary of the monitoring well elevations.
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3.3 GROUNDWATER SAMPLING

As specified In the Hork Plan, all new groundwater monitoring wells
(MW-10 through MW-16) and groundwater monitoring wells MW-2 and MW-3 were
sampled twice. In addition, previously existing groundwater monitoring
wells MW-1 and MW-4 through MW-9 were sampled once during the first round
of groundwater sampling to Initiate the PADER-requlred quarterly ground-
water monitoring program In the pickle liquor handling area. The first
round of groundwater sampling was conducted on August 29 and 30, 1989.
The second round of groundwater sampling was conducted on September 28,
1989.

Prior to collecting groundwater samples, total well depth and depths to
the top of the water columns were measured and recorded, and the volume
of water 1n each well was calculated and recorded. All wells, except
MW-13 and MW-15, were purged of a minimum of approximately three well
volumes prior to groundwater sampling with either a peristaltic pump or
PVC bailer. Approximately two well volumes of groundwater were purged
from wells MW-13 and MW-15 prior to sample collection.

During the pumping of each well, the pH, specific conductance, and
temperature of the groundwater were measured. Field data sheets are
provided 1n Appendix C. All purge water was placed In sealed 55-gallon
drums for subsequent disposal by Christiana. All downhole purging equip-
ment was decontaminated 1n accordance with the QA/QC Plan contained In
Appendix B of the Work Plan.

Groundwater sampling was conducted using laboratory cleaned, dedicated,
2-Inch outside diameter (OD) Teflon bailers. Groundwater samples were
collected, handled, stored, and transported In accordance with QA/QC pro-
tocols contained In Appendix B of the Work Plan. All Chaln-of-Custody
documentation Is provided 1n Appendix D of this report. Quality Control
samples, trip blanks, field blanks, and duplicates were collected and
submitted for analyses according to the protocols outlined In the QA/QC
document referenced above.

All groundwater samples collected during both rounds of groundwater
sampling were submitted to the BCM Laboratory 1n Norrlstown, Pennsyl-
vania, for analysis.



4.0 RESULTS OF INVESTIGATION

4.1 SOIL SAMPLE ANALYTICAL RESULTS

A total of 24 discrete soil samples were collected during the period from
August 1 through 18, 1989. In addition, two duplicate soil samples, four
field blank samples, and three trip blank samples were collected and sub-
mitted for laboratory analyses. All samples were analyzed for purgeable
halocarbon volatile organic compounds (VOCs) by gas chromatography (GO.
Laboratory analytical results for all compounds detected at or above
their respective analytical method detection limits are summarized 1n
Table 4. All quality control trip blank and field blank analytical
results are summarized 1n Table 5. Laboratory analytical data sheets are
contained In Appendix E.

VOCs detected 1n soil samples collected at Bishop Tube Included the
following:

- Bromodlchloromethane
- Chloroform
- 1,l-D1chloroethane
- l,2-D1chloroethane
- trans-1,2-D1chloroethene
- Tetrachloroethene (PCE)
- 1,1,1-Trlchloroethane (TCA)
- Trlchloroethene (TCE)

Methylene chloride, detected In many of the soil samples, was also detec-
ted 1n field blank and trip blank samples. Methylene chloride 1s a
common laboratory contaminant and does not appear to be attributable to
onslte soil conditions. Total VOC concentrations detected 1n the soil
samples ranged from below the method detection limit 1n samples MW-10A
(1.5) and MW-12 (1.5) to a high of greater than 85.5 milligrams per
kilogram (mg/kg) In soil sample B-5 (3.5).

It should be noted that the VOC levels 1n the six samples from borings
B-5 and B-6 were unable to be quantified by the laboratory and were
reported at levels greater than the maximum Instrument detection limit
for each of the analyses. Reanalysls of the samples was attempted;
however, the results of the reanalysls were anomalously low, suggesting
that most of the VOC contaminants In the sample had volatilized out of
the soil sample prior to the reanalysls. A description of the procedures
utilized by the laboratory to analyze these samples Is provided In a BCM
Interoffice correspondence contained 1n Appendix F.

10
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4.2 GROUNDHATER SAMPLE ANALYTICAL RESULTS

The groundwater sampling program conducted at Bishop Tube consisted of
two separate rounds of monitoring well sampling. The first round of
groundwater sampling was conducted on August 29 and 30, 1989, and
Included collecting samples from monitoring wells MW-1 through MW-16.
The second round of groundwater sampling was conducted on September 28,
1989, and Included obtaining samples from monitoring wells MW-2 and MW-3
and MW-10 through MN-16.

All groundwater samples obtained In the first round 1n August were
analyzed for pH and specific conductance. Groundwater samples collected
from wells MW-1 through MW-9 were also analyzed for fluorlde, nitrate,
chromium, copper, and nickel to satisfy the quarterly groundwater moni-
toring requirements 1n the NPDES-permltted cooling water discharge area
at the east end of the plant. All groundwater samples and QA/QC samples
were analyzed for VOCs. Laboratory analytical results for all compounds
detected at or above their respective analytical method detection limits
are presented In the following tables: August 29 and 30 groundwater
samples 1n Table 6, August 29 and 30 QA/QC samples In Table 7, September
28 groundwater samples 1n Table 8, and September 28 QA/QC samples In
Table 9.

Where applicable, the Maximum Contaminant Levels (MCLs) established by
the U.S. Environmental Protection Agency (ERA) for the respective contam-
inants 1n drinking water are listed on the tables. All laboratory analy-
tical data sheets are presented In Appendix E.

4.2.1 August 29 and 30. 1989. Sample Analytical Results

VOCs detected In the groundwater samples collected on August 29 and 30
Included the following:

- Chloroethane
- 1,1 Dlchloroethane
- 1,2 Dlchloroethane
- 1,1 Dlchloroethene
- Methylene Chloride
- Tetrachloroethene (PCE)
- trans-1,2-D1chloroethene
- 1,1,1-Trlchloroethane (TCA)
- Trichloroethene (TCE)
- Vinyl Chloride

Total VOC concentrations ranged from not detected above the method detec-
tion limit of 1 mlcrogram per liter (ug/1) In background monitoring well
MW-1 to a high of 202,607 ug/1 1n well MW-3. Each well In which VOC com-
pounds were detected contained one or more VOC compounds at levels above
the MCLs established for the respective VOC 1n drinking water. No VOCs
were detected In the QA/QC blanks.

11
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Fluorlde concentrations ranged from less than 0.1 mg/1 In MW-1 to a high
of 14.1 mg/1 1n MW-4. Fluorlde was above Its MCL of 4.0 mg/1 In moni-
toring wells MW-4, MW-5, MW-6, and MW-7.

Nitrate concentrations ranged from a low of 0.099 mg/1 In MW-5 to a high
of 7.13 mg/1 In MW-4. Nitrate was not detected above Its MCL of 10 mg/1
In any of the wells.

The low (more acidic) pH of 5.83 standard units (S.U.) was detected In
sample MW-7 and the high (more basic) pH of 7.34 S.U. was detected In
sample MW-13. A secondary MCL has been established for pH and ranges
from 6.5-8.5. pH was below (more acidic) the secondary MCL In monitoring
wells MW-1, MW-4, and MW-7.

Specific conductance ranged from 95 micromhos (umhos) In MW-1 to 4,600
umhos 1n MW-5. No MCL has been established for specific conductance In
drinking water.

Chromium levels ranged from below the method detection limit of 0.01 mg/1
to 0.220 mg/1 1n sample MW-7. The MCL for chromium In drinking water 1s
0.05 mg/1 and was exceeded In monitoring well MW-7.

Copper levels ranged from below the method detection limits of 0.02 mg/1
to a high of 0.035 mg/1 In sample MW-1. Copper has a secondary MCL of
1.0 mg/1 which was not exceeded In any of the samples.

Nickel levels ranged from below the method detection limits of 0.04 mg/1
to a high of 0.269 mg/1 In MW-4. An MCL has not been established for
nickel In drinking water.

4.2.2 September 28. 1989. Sample Analytical Results

The VOCs detected In the groundwater samples collected on September 28
were the same as those detected In the August 29 and 30 samples with the
exceptions that 1,2-dlchloroethane was not detected 1n the September
samples, and chloroform, undetected In the August samples, was detected
1n the September analyses. Total VOC concentrations ranged from a low of
348 ug/1 In sample MW-10A to a high of 684,890 ug/1 In sample MW-3.
Selected VOCs were detected In al 1 the samples at levels above their
respective MCLs. TCE and methylene chloride were detected In all field
QA/QC samples.

4.3 HYDROGEOLOGIC ANALYSIS

The results of the groundwater Investigation Indicate that two aquifers
are present at the site and have both been Impacted by VOC contamination.
The shallow aquifer occurs In the unconsolldated soil and saprollte unit
and a deeper aquifer occurs In the Conestoga Limestone. A summary of the
monitoring well construction details and the monitored aquifers 1s
presented In Table 10.

12



BCM
Hater table elevation measurements were obtained prior to each ground-
water sampling event. A summary of the measured groundwater elevations
1s presented In Table 11. Groundwater flow 1n both aquifers Is to the
north-northeast and 1s shown In Figures 5 and 6. The lateral gradients
are approximately 0.15 ft/ft In the area of the highest levels of
groundwater contamination

The shallow and deep aquifers are evidenced by the difference In ele-
vation of the water table observed at well clusters at the site. Wells
monitoring shallow groundwater at each cluster generally have higher
water table elevations than wells monitoring groundwater occurrence In
the bedrock aquifer at each cluster. The elevation difference between
the two aquifers Indicates that the aquifers are not In equilibrium.

The vertical hydraulic gradients were determined at well cluster loca-
tions where wells exist that monitor the two different aquifers. An
analysis of vertical gradients Is summarized 1n Table 12. The results of
this determination Indicate that a downward vertical gradient exists at
three of the four well cluster locations. Well cluster MW-15/MW-16
Indicated an upward vertical gradient.

The upward vertical gradient at well cluster MW-15/MW-16 may be resulting
from the void encountered 1n MW-15 during drilling. The void maybe con-
nected to areas hydraullcally upgradlent of the well and the water levels
being measured 1n the well may be representative of hydraulic conditions
In the upgradlent areas.

Well cluster MW-13/MW-14, located hydraullcally downgradlent of the site,
and approximately 250 feet west of well cluster MW-15/MW-16, had a down-
ward hydraulic gradient. The discrepancy between the vertical hydraulic
gradients prevents a determination of groundwater gradients 1n the off-
site area. This discrepancy also emphasizes the heterogeneities present
In the fractured and solution channel-bearing limestone aquifer.

13
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5.0 DISCUSSION OF RESULTS

The results of the soil and groundwater Investigation Indicate that ele-
vated levels of VOCs are present In onslte soils and In onslte and off-
site groundwater.

5.1 SOIL SAMPLING RESULTS

The soil sample analytical results Indicate that VOC contamination Is
present 1n nearly all soils at the site. Generally, the detected levels
of VOC contamination Increased with Increasing depth, suggesting that
VOCs may have migrated upward Into the soils after volatilizing from VOC
contaminated groundwater.

The highest levels of VOCs detected In soils by headspace and laboratory
analyses were 1n Borings B-5, B-6, B-10. B-ll, and B-12. Borings B-5 and
B-6 were drilled adjacent to the aboveground solvent storage tank. The
locations of these soil borings were selected based on the results of the
soil vapor survey (SVS) that was conducted 1n this area In October 1988.
The soil sample analyses support the findings of the SVS which Identified
the tank as a potential source for the VOC contamination 1n soil and
groundwater.

Borings B-10, B-11, and B-12 were drilled In the vicinity of the degrea-
ser Inside the building. Samples B-ll (6.5) and B-12 (4.5) contained the
highest levels of total VOCs detected In soil 1n this study (3,367 and
157 mg/kg, respectively). These soil sample analytical results Indicate
that the degreaser tank 1s a likely source of VOC contamination 1n
groundwater and soil at this site.

5.2 GROUNDHATER SAMPLING RESULTS

The groundwater sample analytical results Indicate the presence of VOCs
In groundwater 1n all wells except the background well (MW-1). Specific
VOCs were detected 1n all wells at levels above their respective MCLs.
The downgradlent extent and the vertical extent of the contaminant plume
have not been determined. The VOC contaminant plume appears to trend to
the northeast and originates from the aboveground solvent storage tank
and degreaser tank areas. The VOC contaminant plume Is shown In Figures
7 and 8 for the August 29 and 30 and the September 28 sampling events,
respectively.

The VOC plume appears to be oriented slightly to the east of the ground-
water flow direction which Is to the north northeast. The difference
between groundwater flow direction and contaminant distribution may be
the result of heterogeneities In the Conestoga
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Limestone aquifer. The Conestoga Limestone aquifer has numerous dissol-
ution channels and fractures which act as the primary conduits for
groundwater flow In the aquifer. The orientation of these conduits 1n
the rock strata will effect the groundwater and contaminant flow direc-
tion.

The most prevalent VOCs detected In groundwater were TCE and TCA and
their degradation products. TCE was consistently the VOC detected at the
highest levels In the well samples followed In concentration by TCA and
trans-1,2-d1chloroethene. TCE and TCA are both heavier than water and
will tend to sink In the aquifer when released as product. Trans-1,2-
dlchloroethene Is slightly lighter than water and will tend to float on
water when released as product. TCE, TCA, and trans-1, 2-dlchloroethene
have relatively low solubilities ranging from approximately 0.1 percent
(TCE) to 0.63 percent (trans-1,2-dlchloroethene).

The highest levels of VOCs detected 1n groundwater In both aquifers In
both sampling events were at the well cluster MW-2/MW-3 which 1s located
adjacent to the aboveground solvent storage tank. Monitoring well MH-2
monitors the uppermost portion of the Conestoga Limestone aquifer and
monitoring well MW-3 monitors the unconsolldated aquifer above 1t. The
results of both sampling rounds Indicated that the shallow aquifer con-
tains significantly higher levels of VOCs than the deeper limestone
aquifer. Three other well clusters are situated In the vicinity of the
plant and are at greater distances from the potential source area.
Sample analytical results from well clusters MW-15/MW-16 and MH-8/MW-9
determined that the deep wells monitoring the rock aquifer have higher
levels of VOCs than the shallow wells monitoring the unconsolldated
aquifer. These results are consistent with the concept that the contam-
inants have migrated Into the deeper rock aquifer and Impacted the
downgradlent well clusters MW-15/MW-16 and MW-8/MW-9.

The well cluster MW-13/MH-14 showed Inconsistent results between the two
sampling rounds. The deep well (MW-13) monitoring the rock aquifer con-
tained higher levels of total VOCs than the shallow well (MW-14) moni-
toring the unconsol1 dated aquifer 1n the August samplIng. Lower levels
of total VOCs were detected In the deep well than In the shallow well In
the September sampling. These results suggest that the samples may have
been mis labeled. The VOC levels 1n these wells will be confirmed by
samp- ling and analyses to be conducted 1n subsequent phases of the
Investl- gatlon.

The results of the quarterly monitoring of groundwater wells In the vic-
inity of the NPDES-permltted cooling water discharge area detected fluo-
rlde and chromium at levels above their respective MCLs In selected
wells. Continued quarterly monitoring of these wells will determine 1f
the levels of these contaminants will decrease with time as expected by
the repair of the sump 1n the shop, the suspected source area for these
contaminants In groundwater.
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The secondary MCL for pH was exceeded In MW-1, MW-4, and MW-7. MW-1 Is
situated hydraullcally upgradlent of the site and monitors the rock
aquifer. MW-1 contained the lowest pH measurement which Indicates that
groundwater 1n the Wlssahlckon Formation may be naturally more acidic
than groundwater 1n the Conestoga Formation.

5.3 HYDRQGEQLOGY

The Information obtained from the hydrogeologlc Investigation Indicates
that contaminated groundwater 1s apparently migrating from the above-
ground solvent storage tank and degreaser tank areas towards the north-
east. The analysis of vertical hydraulic gradients Indicates that a
downward vertical hydraulic gradient exists In the vicinity of the source
areas at the plant. This analysis concurs with the groundwater analy-
tical results from the offslte well clusters which document the presence
of higher levels of VOCs 1n the Conestoga Limestone aquifer than In the
unconsolldated aquifer. This analysis further Indicates that contamin-
ation appears to be entering the limestone aquifer 1n the vicinity of the
source areas and Is migrating to the northeast through the rock aquifer.
Lower levels of VOC contamination exist 1n the shallow aquifer and are
migrating offslte to the northeast.

The release of TCE or TCA solvent product Into the aquifer may have
resulted 1n the occurrence of a discrete body of solvent product 1n the
aquifer. These solvents are more dense than water and have relatively
low solubilities, which will cause the body of solvent to migrate down-
ward 1n the aquifer as 1t solublllzes. The primary control over flow 1n
the limestone aquifer Is the occurrence of solution channels and frac-
tures; therefore, the rate of migration of the solvent product (dense
non-aqueous phase liquid or DNAPL) or the dissolved solvent In ground-
water will be primarily controlled by the occurrence and Interconnection
of fractures and solution channels In the vicinity of the source areas.
No estimates on the rate of migration of the contaminant plume can be
developed without conducting aquifer testing.
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6.0 CONCLUSIONS

The results of the Phase I Investigation determined that VOCs are present
In groundwater at levels above their respective MCLs for drinking water.
A VOC contaminant plume exists In the groundwater extending to the north-
east from the plant. The apparent sources of the VOC contaminant plume
are the aboveground solvent storage tank and the degreaser tank. VOC
contamination exists In both the shallow unconsolldated soil aquifer and
the deeper (Conestoga Formation) aquifer. The depth and downgradlent
extent of the contamination 1n the aquifer can not be determined without
additional aquifer characterization.

Soil sample analytical results Indicate the presence of VOCs In soil In
the vicinity of the aboveground solvent storage tank and the degreaser.
In general, the highest levels of soil contamination are found at depth
near the groundwater surface 1ndlcat1ng that the volat111 zed VOCs may
have migrated upward Into the soil from contaminated groundwater. The
highest levels of VOC contamination In soils was observed In borings
dr1lied adjacent to the aboveground solvent storage tank and degreaser
tank.

Fluorlde and chromium were detected above their respective MCLs 1n
groundwater 1 n the vlclnlty of the NPDES-permltted cool 1ng water dl s-
charge location. Continued quarterly monitoring of groundwater quality
1n this area will enable an evaluation of the effectiveness of repairing
the sump, the suspected source of the fluorlde contamination In ground-
water.
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7.0 RECOMMENDATIONS

BCM recommends that additional Investigations be conducted and that Phase
II - Aquifer Testing be Implemented to enable Christiana to proceed with
remediation of onslte VOC contamination In groundwater. The additional
Investigations should Include the following:

- Conducting a tracer test on the solvent handling areas to
characterize the Integrity of the solvent handling apparatus
(I.e. storage tank, piping, and degreaser tank)

- Conducting a well records search In the vicinity of the site
to Identify potential groundwater users and downgradlent
water quality

- Implementing a drilling and sampling Investigation to delin-
eate downgradlent (offslte) and vertical extent of VOC con-
tamination In the aquifer.

- Incorporating the results of the above tasks Into an Invest-
igation of possible risk-based cleanup levels applicable to
this site

BCM recommends that Christiana proceed with Phase II: Aquifer Testing of
the June 1989 Groundwater Remediation Hork Plan to expedite remediation
of the highest levels of VOC contamination detected In onslte groundwater
concurrent with the additional Investigations defined above.
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TABLE 1

SUMMARY OF OVA SOIL SAMPLE HEAD SPACE ANALYSES*

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample I.D.** Reading (PPM)

MW-10 (0-2)
(2-4)

140
30

B-5 (0-2) 90
(2-4) >1000
(4-6) >1000
(6-8) 300

B-6 (0-2) 600
(2-4)
(4-6) 120

B-7 (0-2) 1
(4-6) 8
(10-12) ' 60

B-8 (0-2) NIR
and (4-6) NIR
MW-11 (8-10) 2

(12-14) NIR
(14-16) NIR

(16-17.5) NIR

MW-12 (0-2) NIR
(2-4) NIR
(4-6) NIR
(6-8) NIR
(8-10) NIR
(12-14) NIR
(14-16) NIR
(16-18) NIR
(18-20) NIR
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TABLE 1 (Continued)

Sample I.D. Reading (PPM)***

B-9

MW-14

B-10

B-ll

B-12

(0-2)
(6-8)

(10-12)
(12-14)
(20-22)

(5-7)
(10-12)

(0-2)
(3-5)
(5-7)

(9-11)
(11-13)
(13-15)

(0-2)
(3-5)
(5-7)

(9-11)
(13-15)
(15-17)

(3-5)
(5-7)
(7-9)

2
1

300
20

2

NIR
NIR

10
8
6

NIR
NIR
NIR

250
>1000
>1000

160
>1000
>1000

>1000
>1000

45

Notes

***

NIR

Summarized from Field Log Book
Boring Number (depth of sample In feet)
All readings obtained using portable
flame ionizatlon vapor analyzer
No Instrument Response

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 2

SUMMARY OF SOIL BORING AND STREAM BED ELEVATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Boring/Stream
Location

B-5
B-6
B-7
B-9
Stream 1
Stream 2
Stream 3

Elevation
(In feet, referenced to NGVD 1929)

384,48
384.35
384.05
383.07
358.50
368.90
378.20

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01).
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TABLE 3

SUMMARY OF MONITORING WELL ELEVATION SURVEY *

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Elevation (feet)a
Well
No.

MH-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13
MH-1 4
MW-15
MW-16

Notes:

NM = Not

Ground

423.86
384.00
383.94
386.74
387.24
387.48
396.96
388.09
382.81
384.56
384.00
383.15
373.45
373.18
367.94
367.91

measured.
a. Elevations are references
b . MW-9was not constructed

Top Inner
Casing

424.21
384.37
384.66
387.08
387.89
388.48
398.69
384.14
NMb
383.87
383.42
382.46
374.83
374.30
369.68
369.80

to the NGVD 1929.
with an Inner casin

Top Outer
Casing

424.66
384.72
385.04
387.52
388.45
388.64
399.20
384.31
384.10
384.54
384.03
383.15
375.21
375.08
370.07
370.20

g. This well Is an open
rock well. Depth to water was measured from the top of the steel
casing.

* Well Elevations Surveyed by James M. Stewart, Inc.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



TABLE 4

SUMMARY OF AUGUST 1989 SOIL SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sample Depth:
Samp] ing Date:
BCM Sample Number:

Volatile Organic Compounds (VOCs)

Bromodichlorome thane

1 , 1-Dichloroethane

1 ,2-Dichloroethane

1 ,1-Oichloroethene

Methylene Chloride

1,1, 1-Trichloroe thane

Trichloroethene (TCE)

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

MVMOA3

1.5
08/01/89
923863

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

B-5a

1.5
08/01/89
923864

<0.0141

<0.0141

<0.0141

>0.2

<0.0141

>0.0141

>2.0

B-5a

3.5
08/01/89
923865

>4.0

>1.0

<0.116

>20

>0.5b

>40

>20

B-5a

4.5
08/01/89
923866

>0.1

>1.0

>0.116

>20

>1.0b

>50

>10

B-5a

6.5
08/01/89
923867

>0.5

>1.0

<0.116

>3.0

>0.1b

>4.0

>8.0

B-6a

1.5
08/01/89
923868

<0.115

>3.0

<0.115

>10

>0.2b

>5.0

>10

B-6a

5.5
08/01/89
923869

<0.118

>0.7

<0.118

>10

>0.1b

>5.0

>10

Total VOCs mg/kg NO >2.2 >85.5 >82.2 >16.7 >28.2 >25.8



TABLE 4 (Continued)

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number:

Volatile Organic Compounds (VOCs)

Chloroform

1 , 1-Dichloroethene

Methylene Chloride

1,1, 1-Trichloroethane

Trichloroethene (TCE)

Units

mg/kg

sig/ kg

mg/kg

mg/kg

mg/kg

MW-11
1.5

08/02/89
924150

<0.0116

<0.0116

0.0301C

<0.0116

<0.0116

MW-11
9.5

08/02/89
924151

<0.0117

<0.0117

0.0281C

<0.0117

0.0223

B-7
1.5

08/02/89
924152

<0.0116

<0.0116

0.0337C

<0.0116

<0.0116

B-7
10.5

08/02/89
924153

<0.0119

0.0705

0.0311C

<0.0119

<0.0119

B-7(Dup)
10. 5A

08/02/89
924154

<0.0117

0.0420

0.0350C

<0.0117

0.219

B-7
13.0

08/02/89
924155

0.582

0.0481

<0.0134

0.728

0.781

Total VOCs 0.0301 0.0504 0.0337 0.1016 0.2960 2.139



TABLE 4 (Continued)

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number: Units

MW-12
1.5

08/03/89
924156

MW-12
7.5

08/03/89
924157

MW-12
15.0

08/03/89
924158

B-9
1.5

08/03/89
924159

B-9
7.5

08/03/89
924160

B-9(Dup)
7.5A

08/03/89
924161

B-9
10.5

08/03/89
924162

Volatile Organic Compounds (VOCsl

Chloroform rag/kg <0.0115 <0.0124 0.0237 <0.0118 <0.0117

Methylene Chloride mg/kg <0.0115 <0.0124 <0.0158 <0.0118 <0.0117

trans-1,2-Dichloroethene mg/kg <0.0115 <0.0124 <0.0158 0.0662 0.0653

1,1,1-Trichloroethane mg/kg <0.0115 <0.0124 " 0.117 <0.0118 <0.0117

Trichloroethene (TCE) mg/kg <0.0115 0.0136 0.758 0.0225 <0.0117

<0.0115. 0.0763

<0.0115 0.0157C

0.229 0.0182

<0.0115 <0.0121

0.0311 0.0702

Total VOCs NO 0.0136 0.8987 0.0887 0-0653 0.2601 0.1804



TABLE 4 (Continued)

Sampl ing Location:
Sample Depth:
Sampl ing Date:
BCM Sample Number: Units

B-10
1.5

08/18/89
926125

8-10
6.5

08/18/89
926126

B-ll
1.5

08/18/89
926127

B-ll B-12
6.5 4.5

08/18/89 08/18/89
926128 926129

B-12
6.5

08/18/89
926130

Volatile Organic Compounds fVQCsl

1 , 1-Oichloroethene

Methylene Chloride

Tetrachloroethene (PCE)

1,1, 1-Trichloroe thane

Trichloroethene (TCE)

Total VOCs

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

<0.0117

<0.0117

<0.0117

<0.0117

1.03

1.03

<0.0116

<0.0116

<0.0116

<0.0116

<Q.Q"6

<0.0116

<0.0119

<0.0119

<0.0119

<0.0119

0.0226

0.0226

39.8 <1.15

1.44 <1.15

10.2 <1.15

36.0 <1.15

3280 157

3367 157

<0.0605

0.357

<0.0605

< 0.0605

6.99

7.347

Notes:

ND = None detected.

a. Peak areas for these samples were outside of the calibration curve,
consequently, a quantitative value could not be determined (see Appendix F).

b. Compound also detected in the field blank dated 08/01/89.

c. Compound also detected in the trip blank dated 08/01/89.
This trip blank is associated with the 08/02/89 samples.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



TABLE 5

SUMMARY OF SOIL QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Sampling Date:
BCM Sample Number:

Trip Blank
07/31/89

Units 923870

Field Blank
08/01/89
923871

Trip Blank
08/01/89
924163

Field Blank
08/02/89
924164

Field Blank
08/03/89
924165

Trip Blank
08/17/89
926131

Field Blank
08/17/89
926132

Volatile Organic Compounds (VOCsl3

Methylene chloride ug/1 5.6 2.1

a. With the exception of methylene chloride, no other VOCs were detected in these samples.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 6

SUMMARY OF AUGUST 29 AND 30, 1989 GROUNDWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sample ID:
Sampl ing Date:
BCM Sample Number:

Volatile Organic Compounds tVOCs)

1 ,1-Dichloroethane
1 ,2-Oichloroethane
1 , 1-Dichloroethene
Methyl ene Chloride
Tetrachloroethene (PCE)
trans-1 ,2-Dichloroethene
1 , 1 ,1-Trichloroethane
Trichloroethene (TCE)
Vinyl Chloride

Total VOCsd

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
5.0
7.0

NL
NL
NL

200
5.0
2.0

NL

MW-1 MH-1
Unfiltered Filtered
08/29/89 08/29/89

927566 927571

<1.0 NT
<1.0 NT
<1.0 NT
<1.0 NT
<1.0 NT
<1.0 NT
<1.0 NT
<1.0 NT
<1.0 NT

ND NT

MW-2
Unf i 1 tered
08/30/89
927720

157
1,050 *

611 *
10.9
85.6

685
17,300 *
36,100 *

<10.Q

56,000

MW-3
Unfiltered
08/30/89

927721

14.0
<10.0
103 *
<10.0
]24
236

3,130 *
199,000 *

<10.Q

202,607

MW-4
Unfiltered
08/29/89

927567

11.2
<1 .0
5.5

<1 .0
24.9

316
18.9

1110 *
42.2 *

1,529

MW-4
Filtered
08/29/89
927572

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT

Inorganic and Physical^arameters

Fluoride
Nitrate
pH-field
Specific Conductance

mg/1
mg/1

Stnd. Units
umhos

2.0-4.03

10.0 L
6.5-8.5b

NL

<0.1
0.789
5.93 *

95

NT
NT
NT
NT

NT
NT
NT
NT

NT
NT
NT
NT

14.1 '
7.13
6.28

500

NT
NT
NT
NT

Chromium
Copper
Nickel

mg/1
mg/1
mg/1

0.0[
l.O1

NL

NT
NT
NT

<0.01
0.035
<0.04

NT
NT
NT

NT
NT
NT

NT
NT
NT

0.011
0.027
0.269



TABLE 6 (Continued)

Sampling Location:
Sample ID:
Sampl ing Date:
BCM Sample Number:

Volatile Organic Compounds (VOCs)

Chloroethane
1 , 1-Dichloroe thane
1 ,1-Dichloroethene
Tetrachloroethene (PCE)
trans-1 ,2-Dichloroethene
1,1, 1-Tri chloroethane
Trichloroethene (TCE)
Vinyl Chloride

Total VOCsd

Inorganic and Physical Parameters

Fluoride
Nitrate
pH-field
Specific Conductance

Metals

Chromi urn
Copper
Nickel

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1

mg/1
mg/1

Stnd. Units
umhos

mg/1
mg/1
mg/1

USEPA
MCL

NL
NL
7.0

NL
NL

200
5.0
2.0

NL

2.0-4.0*
10.0 .

6.5-8.5b

NL

0.05
l.O6

NL

MW-5
Unfiltered
08/29/89
927568

3.3
16.6
<1 .0
<1 .0
18.5
<1 .0
<1 .0
4^2 *

42.6

9.56 «
0.099
6.62

4,600

NT
NT
NT

MW-5
Filtered

08/29/89
927573

NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

<0.01
0.022
0.090

MW-6
Unfiltered
08/29/89
927569

<1.Q
9.9
6.5

<1 .0
82.4
70.1

526 «
8.7 *

704

8.02 *
1.67
6.58

710

NT
NT
NT

MW-6
Filtered
08/29/89

927574

NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

0.01
0.021

<0.04

MW-7
Unfiltered
08/29/89

927570

<1.0
1.3

<1 .0
<1 .0
49.3
2.5

78.9 *
<1-Q

132

5.66 *
2.21
5.83 "

250

NT
NT
NT

MW-7
Filtered
08/29/89
927575

NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

0.220"
<0.02
0.251



TABLE 6 (Continued)

Sampling Location:
Sample ID:
Sampling Date:
BCM Sample Number: Units

USEPA
MCL

MW-8 MW-8 MW-8AC MW-8AC MW-9 MW-9
Unfi1tered Fi1tered Unfi1tered Fi1tered Unf i1tered Fi1tered
08/29/89 08/29/89 08/29/89 08/29/89 08/29/89 08/29/89
927714 927717 927715 927718 927716 927719

Volatile Organic Compounds LVOCsl

Chloroethane
1,1-Oichloroethane
1,1-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1,2-Oi chloroethene
1,1,1-Trichloroethane
THchloroethene (TCE)
Vinyl Chloride

Total VOCsd

Inorganic and Physical Parameters

Fluoride
Nitrate
pH-field
Specific Conductance

Metals

Chromium
Copper
Nickel

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

NL
NL
7.0

NL
NL
NL

200
5.0
2.0

16.6
3.2

37.7
1.6
9.3

803
399 *

2,860 *
86.8

ug/1 NL

mg/1 2.0-4,0a

mg/1 10.0^
Stnd. Units 6.5-8.5b

umhos NL

4,217

mg/1
mg/1
mg/1

0.0'
1.0E

NL

1.11
0.327
6.91

440

NT
NT
NT

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

0.012
<0.02
<0.04

2.8
<1.0
1.1
9.2

798
395 «
,750 *
60.8

4,008

1.02
0.121
6.91

440

NT
NT
NT

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

<0.01
<0.02
<0.04

20.6
63.3
2.4
14.9
482
621 "

4,130 "
14.4

5,349

2.57
0.106
6.98

450

NT
NT
NT

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

<0.01
<0.02
<0.04



TABLE 6 (Continued)

Sampling Location:
Sample ID:
Sampling Date:
BCM Sample Number: Units

USEPA
MCL

MW-10 MW-11 MW-12 MW-13 MW-14A
Unfi1tered Unfi1tered Unfi1tered Unfi1tered Unfi1tered
08/30/89 08/30/89 08/30/89 08/30/89 08/29/89
927722 927723 927724 927576 927577

MVM48C MW-15 MW-16
Unfi1tered Unfi1tered Unfi1tered
08/29/89 08/29/89 08/29/89
927578 927579 927580

Volatile Organic Compounds tVOCs)

Chloroethane
1.1-Di chloroethane
1.2-Di chloroethane
1,1-Di chloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene (TCE)
Vinyl Chloride

Total VOCsd

Physical Parameters

pH-field
Specific Conductance

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1

NL
NL

5.0
7.0

NL
NL
NL

200
5.0
2.0

NL

1.4

4.6
84.2
93.8

Stnd. Units 6.5-8.5b

umhos NL

184

NT
NT

1

<10.0
900
103 *
600 *

15.0
32.1

,970
20,700 *
17,100 *

<10.0

41,420

NT
NT

<10.0
12.8

<10.0

14l8
14.7
85.9

540 *
3,940 *

<10.Q

4,608

NT
NT

33.6

<io!o
23^5

110
3,470 «

10,600 *
<UQl

14,401

7.34
380

8.9

leie

12.5
287 *
666 *

991

6.95
430

7.3

13^2

10.6
323 *
751 *

53.8

564'*
1.8

39.3
570

7,800 *
44,400 *

1,105

6.95
430

53,429

18.6
419

41.8
140 *

7!4
169

2,340 "
4,580 *

7.13
610

7,716

7.18
380

Notes:

USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level
ND = None detected.
NL = No USEPA MCL is listed.
NT = Not tested as part of this study.
* = Compound detected above USEPA MCL.
a. The MCL for fluoride ranges from 2 mg/1, the secondary MCL, to 4 mg/1.

This range of values depends on the average air temperature of the region,
b. This value is a secondary MCL.
c. Sample is a duplicate of the previous sample,
d. Total VOC values are rounded as appropriate.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



BCM
TABLE 7

SUMMARY OF AUGUST 29 AND 30, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Sampl ing Date:
BCM Sample Number:

Trip Blank
08/29/89

Units 927581

Field Blank
08/29/89
927582

Trip Blank
08/30/89
927725

Field Blank
08/30/89
927726

Volatile Organic Compounds ND ND ND ND

Notes:

ND = No compounds detected.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



c
TABLE 8

SUMMARY OF SEPTEMBER 28, 1989, GROUNDWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sampling Date:
BCM Sample Number:

USEPA
Units MCL

MW-2
09/28/89
930389

MW-3
09/28/89
930390

MW-10A
09/28/89
930391

MW-10B3

09/28/89
930392

Volatile Organic Compounds (VOCs)

1,1-Dichloroethane
1,1-Dichloroethene
Methylene Chloride5

Tetrachloroethene (PCE)
trans-1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene (TCE)C

Vinyl Chloride

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

NL
7.0
NL
NL
NL
200

1
157
,190
152
102
623

16,500
48,900

<100

<1,000
<1,000

2,160
< 1,000
< 1,000
2,730

680,000
<1.000

4.3
2.6
2.8

<1.0
9.9

84.4
244 *

Total VOCs1 ug/1 NL 67,624 684,890 348 367



TABLE 8 (Continued)

Samp] ing Location:
Samp! ing Date:
BCM Sample Number:

Volatile Organic Compounds (VOCsl

Chl oroethane
Chloroform
1 , 1-Di chl oroethane
1 , 1-Dichloroethene
Methylene Chloride"
Tetrachloroethene (PCE)
trans-1 ,2-Oichloroethene
1,1, 1-Tri chl oroethane
Trichloroethene (TCE)C

Vinyl chloride

Total VOCsd

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
100
NL
7.0

NL
NL
NL

200
5.0
2.0

NL

MW-11
09/28/89
930393

<100
<100
711
884 *
237

<100
e,i70

19,600 *
15,500 *

<100

39,102

MW-12
09/28/89
930394

<1.0
<1.0
12.0
53.1 *
<1.0
7.5

69.5
425 *

3,150 *
15.6 *

3,733

MW-13
09/28/89
930395

<10.0
<10.0
<10.0
22.6 *
19.2

<10.0
12.3

490 *
863 *
<10.0

1,407

MW-14
09/28/89
930396

<10.0
<10.0

35.9
229 "

16.7
31.3

140
3,930 *

13,800 *
<10.0

18,183

MW-15
09/28/89

930397

<1.0
4.9

66.4
789 *

<1.0
97.6

446
10,100 *

116,000 *
<1.0

127,504

MW-16
09/28/89

930398

5.7
<1.0

265
103 «

<1.0
3.0

no
1,320 *
1,144 *

<1 .Q

2,951

Notes:

USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level.
NL = No USEPA MCL is l isted.
* = Compound detected above USEPA MCL.
a. MW-10B is a duplicate of MW-10A.
b. The method blank contained 2.8 ug/1 of methylene chloride. This is equivalent

to 28 ug/1, 280 ug/1, and 2800 ug/1 in samples where the method detection limit
was <10.0 ug/1, <100 ug/1, and <1,000 ug/1, respectively. Methylene chloride
was also detected in the trip and field blanks at 1.2 ug/1.

c. TCE was detected in the trip and field blank at 12.7 and 3.5 ug/1, respectively.
d. Total VOC values are rounded off to at least three significant figures.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 9

SUMMARY OF SEPTEMBER 28, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID: Trip Blank Field Blank
Sampling Date: 09/28/89 09/28/89
SCM Sample Number: Units 930399 930400

Vo1a.tJ-le_Qrganic Compounds (VOJIs.!

Methylene chloride3 ug/1 1.2 1.2

Trichloroethene (TCE) ug/1 12.7 3.5

Noieg:

a. The method blank contained 2.4 ug/1 of methylene chloride.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



BCM

TABLE 10

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
AND MONITORED AQUIFERS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well
Identification

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9**
MW-10
MW-11
MW-1 2
MW-1 3
MW-1 4
MW-15
MW-1 6

* - Feet below
** _ ML) Q 1 e an

Depth
to base
of Well*

48
24
13.5
20
20
20.66
19.8
18
63
15
16
21
37
15
78
21

grade.
i-vnari rr\/~L

Depth to
Top of
Rock*

13
13
9
—
—
_ —
_ —
26
4
17
20
15
15
21
17

1.1 n 1 1

Depth of
Monitored
Interval*

28-48
15-24
8-13.5
7-20

10-20
10.66-20,66
9.8-19.8
8-18
46-63
5-15
6-16
8-21
27-37
5-15
68-78
7-21

Elevation
of Top of
Rock
(AMSL)

371.00
370.94
377.74
—
——
—
——
356.81
380.56
367.00
363.15
358.45
358.18
346.94
350.91

Monitored
Aquifer

Rock
Rock
Unconsolldated
Rock
Unconsolldated
Unconsolldated
Unconsolldated
Unconsolldated
Rock
Rock
Unconsolldated
Unconsolldated
Rock
Unconsolldated
Rock
Unconsolldated

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



BCM

TABLE 11

SUMMARY OF GROUNDWATER ELEVATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well Depth to Groundwater (feet)a
No. 8/29/89 & 8/30/89 9/28/89

Groundwater E1evat1on(feet)b
8/29/89 & 8/30/89 9/28/89

MW-1
MW-2
MN-3
NW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10
MW-11
MN-12
MW-13
MW-14
MW-15
MW-16

13.25
6.35
6.10
10.71
12.10
16.22
12.62
13.73
15.45
2.52
9.01
8.63
10.32
9.12*
7.18

NM
7.77
7.51

NM
NM
NM
NM
NM
NM
2.79
8.64

10.11
13.29
8.45*
5.55

410.96
378.02
378.56
376.37
375.79
372.26
386.07
370.41
368.65
381.35
374.41
373.83
364.51
365.18*
362.62

NM
376.60
377.15
NM
NM
NM
NM
NM
NM
381.08
374.78
372.35
361.54
365.68*
364.25

Notes:

* - An accurate water level measurement not available because the water
level Is above the casing.

NM - Not measured.
a. Depth to water measured from the top of the Inner well casing with

electronic depth to water probes In all wells except MW-9 which Is an
open rock well and measurement was from top of protective steel
casing.

b. Elevations are referenced to the NGVD 1929.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 12

VERTICAL FLOW GRADIENT COMPUTATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

CLUSTER MW-2/MW-3

MW-2
MW-3

Well
Depth
(feet)

24
13.5

Depth to
Center of
Monitored
Interval
(feet)

19.50
10.75

Water Table Elevation
(AMSL)

8/29/89 & 8/30/89

378.02
378.56

9/28/89

376.60
377.15

Difference

Vertical Gradient
8/29/89 & 8/30/89

Vertical Gradient
9/28/89:

8.75 -0.54

-0.54/8.75

-0.55/8.75

-0.55

-0.0617

-0.0628

CLUSTER MW-8/MW-9

MW~9
MW-8

Difference

Vertical Gradient
8/29/89 & 8/30/89

63
18

54.5
12

41.5

368.65
370.41

-1.76

-1.76/41.5

NM

-0.0424



BCM]

TABLE 12 (Continued)

CLUSTER MW-13/MW-14

MW-13
MW-14

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

CLUSTER MW-15/MW-16

MW-15*
MW-16

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

Notes:

Depth to
Center of

Hell Monitored Water Table Elevation
Depth Interval (AMSL)
(feet) (feet) 8/29/89 & 8/30/89 9/28/89

37 32 364.51 361.54
15 10 365.18 365.68

22 -0.67 -4.14

-0. 67/22 - -0.030

-4.14/22 - -0.188

78 73 369.68 369.68
21 14 362.62 364.25

59 +7.06 +5.43

+7.06/59 - +0.119

+5.43/59 - +0.092

groundwater elevation Is actually the elevation of the top of the
Inner casing.

AMSL * Above mean sea level.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)



BCM

FIGURES



CHRISTIANA METALS CORP.

BCM Project No. 00-6471-01

2000 Feet

Figure 1
Site Location Map

North



BCM CHRISTIANA MET/

3
1

35

LEGEND:

ROUTE 30

MW-13
(R)

MW-14 (U)

MW-16
(U)

MW 15
(R)

TRENTON

CONRAIL

9 WELL
• BORING
» STREAM POINT

(U) Wet (Monitoring UnconsoKdated Aquifer
(R) We! Monitoring Rock Aquifer

CUTOFF

CONCRETE STORAGE PAD
ABOVEGROUNO SOLVENT

STORAGE TANK

APPROXIMATE
LOCATION
OF *
DEGREASER

BCM Project No. 00-6471 01
120 FT

Figure 2
SITE PLAN



CHRISTIANA METALS CORPORATIONS
BISHOP TUBE

Frazer, Penns

GROUND SURWCE

FLUSH MOUNT OR IOCKWG
PROTECTIVE STEa CASWG

TOP PLUG WITH LOCK
PORTLAND CEMENT/BENTONITE QROUT

BENTONITE SEAL

4- PVC CASINO

6.25' BOREHOLE

4' PVC WELL SCREEN (0.02" SLOT)

SAND PACK (#1)

BOTTOM PLUG

TOP OF ROCK

NOT TO SCALE

BCM Project No. 00-6471-01 Figure 3
Schematic Unconsolidated Aquifer

Monitoring Well Construction Diagram



CHRISTIANA METALS CORPORATION
BtSHOP TUBE

Frazer,
'4s

GROUND SURFACE

8,5 'J3 HOLE DRILLED INTO
COMPETENT BEDROCK

CEMENT/BENTONfTE GROUT

CEMENT/BB^mONTTE GROUT

4" PVC CASING

TOP OF HOCK

6" ID STEEL CASJNG
DRIVEN NTO ROCK

6"0 HOLE

BENTONITE SEAL

SAND PACK

4" PVC WELL SCREEN

BOTTOM PLUG

NOT TO SCALE
BCM Project No. 00-6471-01 Figure 4

Schematic Rock Aquifer
Monitoring Well Construction Diagram



CHRISTIANA

o
1
I

CO
•o

10

s
2

oto

1 CUTOFF

CONCRETE STORAGE PAD

LEGEND:

(321.35) • WELL (Water Elevation Ft. AMSL)
• BORING
* STREAM POINT

(U) WeH Monitoring UnconsoMated Aquifer
(R) Weft Monitoring Rock Aquifer

ROUTE

(362.62)
-1

(U) (R)

ABOVEGROUND SOLVENT
STORAGE TANK (3?8 ^

MW-10mi
APPROXIMATE
LOCATION B-10
OF
DEGREASER
TANK

PLANT

MW7(U)
/(386.07)

-̂ (410.96)
MW 1

(R)

BCM Project No. 00 8471-01
120 FT

Figure 5
Shallow Groundwater Elevation Contour Map*August 29 and 30,1909



BCM CHRISTIANA META

%i
Xo

•o
rt

<B

e
35

o
CO

LEGEND:

(381.06)*
•
A

(U)
(R)

ROUTE

' CUTOFF

CONRA1L

WELL (Water Elevation Ft. AMSL)
BORING
STREAM POINT

Well Monitoring UnconsoHdated Aquifei
WeH Monitoring Rock Aquifer

(364.25)
MW 16^«MW 15 (Artesian)

(R)

ABOVEGROUND SOLVENT (377.15)
STORAGE TANK (376.60)

CONCRETE1STORAGE PAD
APPROXIMATE
LOCATION B-10
OF
DEGREASER
TANK

I

BCM Protect No. 00 6471 01
120 FT

Figure 6
Shallow Groundwater Elevation Contour Map-September 28,1989



CHRISTIANA

n
•»

I

«I
K

ROUTE 30

1 CUTOFF

LEGEND:

(376.60)« WELL (Total VOCs/tg/l)
• BORING
* STREAM POINT

^ ^«»^ Isopteth Concentration Line
(Dashed Where Werred)

(U) We* Monitoring Unconsotidated Aquifer
(R) WeN Monitoring Rock Aquifer

CONCRETE STORAGE PAD

(7,716)
MW-16MMW-15

(U) (R)l(53,429)

ABOVEGROUND SOLVENT
STORAGE TANK

(184)
MW-10

(R)
APPROXIMATE
LOCATION
OF
DEGREASER
TANK

704) MW-6(U)

(42.6)»MW-5(U)

(1,529) A(R)

PLANT

r nvkW I »irw%«»\̂  rmb.ri I I

BCM Project No. 00-6471-01
120 FT

Figure 7
Isooleth Mao of Total VOCs in Groundwater Auaust 29 and 30.1989



CHRISTIANA META

o
1
i

LEGEND:

(364.25) « WELL (Total VOCs,*g/l)
BORING

* STREAM POINT
-_•. Isopteth Concentration

(Dashed Where inferred)

(U) Weft Monitoring Unconsolidated Aquifer
(R) WeM Monitoring Rock Aquifer

CONCRETE STORAGE RADABOVEGROUND SOLVENT
STORAGE TANK

APPROXIMAT
LOCATION
OF i
DEGREASER
TANK

BCM Proiect No. 00-6471-01
120 FT

Figure 8
Isopleth Map of Total VOCs in Groundwater September 28,1989



BCM A

APPENDIX A

TEST BORING LOGS AND NELL DRILLING LOGS



BCM TEST BORING LOG
SHEET OF

BORING NO: B-5

PROJECT: Christiana Metals Corp. Groundwater Investlgatloij PROJECT NO: 00-6471-01
Adjacent to above ground TCE

BORING LOCATION: tank along fire land
s/i/89

DRILLING CONTRACTOR: C.S. Garber and Sons. Inc. DRILLING Hollow Stem Auger
METHOD:__________

BORING
DIAMETER: 6.25" SAMPLING

METHOD:
2" O.D. Split-Spoon TOTAL

DEPTH:
8'

BACKFILL MATERIAL
AND METHOD!

Type I Portland Cement and Bentonlte (10*); Pressure Grouted

LOGGED BY: DEPTH TO A A
STATIC WATER:4'4 FT. BELOW GRADE

REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-T

1-6'

6-8'

0-2'

2-4'

4-6'

6-8'

14,9,10,11

6,5,4.6

2,2,2,2

2.3,2,1

14"

16"

12"

10"

8'

FILL: Limestone gravel and sand

CLAYEY SAND (SO: Fine, some very fine sand;
little to some angular carbonate and schist
clasts (1/8-1/2"); poorly sorted; orange
brown, grey-blue; matrix, moderately plastic;
clasts, dry.

SILTY SAND (SM): Fine sand, some very fine
sand, trace medium sand, trace carbonate and
schist fragments (1/8-1/4:); poorly sorted;
grey-brown matrix, brown to blue clasts,
moist.

END OF BORING. Limestone bedrock.

(b) (4)



BCM TEST BORING LOG
SHEET 1 OF 1

BORING NO: B_6

PROJECT: Christiana Metals Corp. Groundwater Investigation PROJECT NO: QO-6471-01

BORING LOCATION:
iu' from B-b, adjacent to above ground
TCE tank along fire lane DATE(S)

DRILLED: 8/1/89
DRILLING CONTRACTOR: c.S. Garber and Sons, Inc. DRILLING u .. r. .METHOD: Hollow Stem Auger
BORING
DIAMETER: 6'25

SAMPLING
METHOD: 2" O.D. Split-Spoon TOTAL

DEPTH 8.5

ANnKMETHnn?TERIAL TVPe l Portland Cement and Bentonlte (10%); Pressure Grouted
LOGGED BY: DEPTH TO

STATIC WATER:4.7 FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-1'

1-6'

6-8.5'

0-2'

2-4'

4-6'

6-8'

12.9.9.8

2,2.3.3

2.2,3,2

2,6.6,4

12"

0"

12"

14"

8.5'

FILL: Limestone gravel and sand.
CLAYEY SAND (SO: Fine, some very fine sand;
little to some angular carbonate and schist
fragments (1/8-1/2")' poorly sorted; orange-
brown moderately plastic; matrix, grey-blue
clasts; dry.

SILTY SAND (SM): Fine sand, little very fine
sand, trace mica; trace carbonate clasts
(1/2-111); yellow-brown matrix, grey-blue
clasts; wet.

END OF BORING. Limestone bedrock

(b) (4)



BCM TEST BORING LOG

PROJECT: Christiana Metals Corp. Groundwater Investigated
Adjacent to stairs at miaaie or

BORING LOCATION: plant along fire lane

DRILLING CONTRACTOR: c.S. Garber and Sons, Inc.
BORING _ orll (SAMPLING „„ A „DIAMETER: 6.25" |METHOD: 2" 0.0. Split-Spoon

SHEET 1 OF 1

BORING NO: R 7D /

PROJECT NO: QO-6471-01
OATE(S)
DRILLED: 8/2/89
DRILLING „ .. rj. .METHOD: Hollow-Stem Auger
TOTAL
DEPTH:

BACKFILL MATERIAL - T n 0.1 j ̂  ^ J D J . 4 ^ /i/wx n ± _,AND MFTHOD: TVPe * Portland Cement and Bentonlte (10X); Pressure Grouted
, nrrrn DV DEPTH TOLOGGED BY:  STATIC WATER:8.0' FT. BELOW GRADE
REMARKS :

LITHOLOGIC
INTERVAL

0-T

1-11 '

11-13.5'

13.5-14.5"

14.5'

SAMPLE
INTERVAL

0-2'

2-4 '

4-5'

6-8 '

8-10'

10-12*

12-14'

SPOON BLOWS

9,11,12,11

7,7.7.13

8.10,9,7

6,8.7,8

3,5.7.7

2,3,2,2

1,3,31,7

RECOV-
ERY

18"

0"

14"

0"

16"

24"

18"

CLASSIFICATION

FILL: Limestone
CLAYEY SAND (SO:
fine sand, trace

gravel and sand

Fine, some to little very
medium to coarse sand,

little, angular carbonate clasts d/8-1/2")
trace angular schist fragments (1/8-1/4");
yellow-brown matrix, blue-grey to brown
clasts, dry.

SILTY SAND (SM): Fine, some very fine sand.
trace angular schist clasts (1/8-1/4"), trace
mica; dark grey; wet.
SILTY GRAVEL (GH): Angular, pebble to cobble
(1/4-1") size carbonate clasts. little medium
to fine sand; clasts blue-grey; wet.

END OF BORING. Limestone bedrock

(b) (4)



BCM TEST BORING LOG

PROJECT: Christiana Metals Corp. Groundwater Investigation

BORING LOCATION: At end of plant building along fire lane

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc.
BORING (SAMPLING «„ Q D SDl1t-SDOonDIAMETER: 6'25 (METHOD: L U*U' *P'1T ̂°°n

SHEET 1 OF 1

BORING NO: B-9

PROJECT NO; 00-6471-01

DATE(S) pn/oq
DRILLED: 8/3/89

2cttk!lNG Hollow-Stem AugerML 1 HUU :
TOTAL 01.
DEPTH:

ANDKMFTHnD^TERIAL T*Pe I Portland Cement and Bentonlte (10*); Pressure Grouted

LOGGED BY:  STATIC WATER:14' FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

0-1 '

1-9'

VI 3'

13-16'

16-21'

21'

SAMPLE
INTERVAL

0-2 '

6-8'

10-12'

12-14'

14-16'

20-22 '

SPOON BLOWS

8.5.5,5

3,4.8,8

2,3.4,4

8.12.12,10

9.7,5,7

3.7.6,9

RECOV-
ERY

12"

16"

12"

18"

0"

24"

CLASSIFICATION

FILL: Limestone i

CLAYEY SILT (ML):
little very angul
yellow-brown matr
clasts; dry.

SILTY CLAY (CD:
trace very weathe
yellow-brown matr
moist.

SILTY GRAVEL (GM)
clasts (>!"); lit
sand, trace very
matrix, blue-grey

SAND (SM): Coars
weathered muscolt
clasts of carbona

END OF BORING. L

jravel and sand
Some very fine sand,

ir 1/8-1/2" schist clasts;
ix, yellow-brown to red

Little very fine sand.
red schist clasts (1/8")
Ix, very plastic; micaceous;

: Very angular carbonate
tie to some very fine
coarse sand; yellow-brown
clasts; dry.

e to very coarse; micaceous,
e schist grains, angular
te (1/2"); brown matrix; wet,

tmestone Bedrock

(b) (4)



BCM TEST BORING LOG
SHEET 1 OF____

BORING NO: B_10

PROJECT: Christiana Metals Corp. Groundwater Investigation PROJECT NO: QO-6471-01

BORING LOCATION:
inside or plant, adjacent to
south side of degreaser DRILLED: 8/18/89

DRILLING CONTRACTOR: J.E. Fritts and Associates DRILLING u .. e. .METHOD: Hollow-Stem Auger
BORING
DIAMETER: 3.25" SAMPLING

I METHOD: 2" O.D. Split-Spoon TOTAL
DEPTH 15

BACKFILL MATERIAL
AND METHOD:_____ Type I Portland Cement and Bentonite (10%); Pressure Grouted
LOGGED BY: E.

DEPTH TO
STATIC WATER:N/A FT. BELOW GRADE

REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-5' 1-3'

3-5"

4.12,12,21

7.7,6,7

18"

24"

5-14.5'

14.5--151

15'

CLAYEY SILT (ML): Little fine to medium
sand, trace angular schist clasts (1/8");
yellow-brown, moderately plastic matrix,
white to grey clasts; dry.

SAND (SM): Fine, some medium, little very
fine sand, trace coarse sand, micaceous;
red-brown; wet; weathered schistose gruz.

LIMESTONE: Angular clasts (1/2-1") of
blue-grey limestone.

END OF BORING

(b) (4)



BCM TEST BORING LOG

PROJECT: Christiana Metals Corp. Groundwater Invest1gat1oi
Inside of plant, adjacent to northeast

BORING LOCATION: corner of degreaser

DRILLING CONTRACTOR: j.E. Fr1tts and Associates
BORING „ oril SAMPLING 011 „ „ «. ,ai -DIAMFTFR: 3.25" METHOD- 2" 0.0. Split-Spoon

SHEET i OF i

BORING NO: „ „

PROJECT NO: 00_6471_01
DATE(S)
DRILLED: 8/18/89
DRILLING u .. _. .METHOD: Hollow-Stem Auger
TOTAL
DEPTH:

BACKFILL MATERIAL _ _ _ ._ . „ . . B , ,. /1/wx n ^ ± ̂ANn METHOD- Type I Portland Cement and Bentonlte (10X); Pressure Grouted
i nrrcn DV 1 DEPTH TOLOGGED BY:   | STATIC WATER: N/A FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

0-6.5'

6.5-14'

14'

SAMPLE
INTERVAL

1-3'

3-5'

5-7'

7-9 '

9-1 r

13-15'

SPOON BLOWS

18.20,19,1

7,10.7,10,

4,4,4.8

7.6,4.4

1.1/12. 1

1/18.2

RECOV-
ERY

18"

18"

12"

0"

6"

6"

CLASSIFICATION

CLAYEY SILT (ML) Some medium sand, little
fine to very fine sand; trace angular schist
clasts (1/8-1/211; ; yellow-brown moderately
plastic matrix, red-brown clasts; dry.

SAND (SM): Medium, some fine sand, little
very fine sand, angular schist clasts
(1/8-1/211); micaceous, yellow brown to
red-brown; wet at 7' .

END OF BORING. Limestone bedrock.

(b) (4)



BCM TEST BORING LOG
SHEET 1 OF 1

BORING NO: B_12

PROJECT: Christiana Metals Corp. Groundwater Investigation PROJECT NO: 00-6471-01

BORING LOCATION:
insiae or piant, aajacent to soutneast
corner of degreaser DRILLED: 8/18/89

DRILLING CONTRACTOR: J.E. Frltts and Associates METHOD^ Hollow-Stem Auger
BORING
DIAMETER: 3.25" SAMPLING

METHOD: 2" O.D. Split-Spoon TOTAL
DEPTH

BACKFILL MATERIAL
AND MFTHOH;_____ Type I Portland Cement and Bentonlte (10X); Pressure Grouted
LOGGED BY: DEPTH TO

STATIC WATER:N/A FT. BELOW GRADE
REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY CLASSIFICATION

0-6.51

6.5-9'

9'

1-3'

3-5'

5-7'

7-9'

7.9,10,15

13,14,17,15

3.4,4,4

4.4,3.4

0"

12"

12"

18"

CLAYEY SILT (ML): Some fine sand, little to
trace angular schist clasts (1/8-3/4" yellow-
)brown moderately plastic matrix, red-brown
clasts; dry.

SAND (SM): Medium, some fine sand, little
very fine sand; micaceous; red-brown; wet
at 7'.

END OF BORING

(b) (4)



BCM WELL DRILLING LOG

PROJECT: Christiana Metals Corp. Groundwater Investigation

WELL LOCATION: Adjacent to west end of plant along F.L.

DRILLING CONTRACTOR: C.S. Garber and Sons. Inc.

BORING 8.5" 1 SAMPLING N/A
DIAMETER: 1 METHOD:
LOGGED BY:  

SCREEN SIZE 0.020" slot, 4" I.D. schedule 40 PVC
AND MATERIAL:
CASING SIZE 4" I.D. schedule 40 PVC
AND MATERIAL:
GRAVEL Jessie Morle #1 silica sand
PACK SIZE:
GROUT TYPE- ^ype l Portland Cement and Bentonlte (10%)

GROUTING Pressure grout
METHOD:
DEVELOPMENT Centrifugal pump T|M_. 30 mlns.
METHOD: *•
STATIC 2.6' _. 8/10/89
WATER DEPTH: U*»IB.
RFMARKS- A hollow-stem auger rig equipped with a 2-
fneWsf'four feet of the hole.

LITHOLOGIC
INTERVAL

0-1 '

1-4'

4-15'

15'

SAMPLE
INTERVAL

0-2'

2-4 '

SPOON BLOWS

18,12,9,14

9.9.8,10

RECOV-
ERY

(IN.)

18"

12"

WELL NO: MW-10

SHEET 1 OF: 1

PROJECT NO: 00-6471-01

DATE(S) 8/4/89
DRILLED
DRILLING A1r Percussion
METHOD
SAMPLE N/A
INTERVAL:
TOTAL 15'
DEPTH:
SCREENED 5-15'
INTERVAL:
CASED 0-5'
INTERVAL:
PACKED 4-15'
INTERVAL:
GROUTED 0-3 '
INTERVAL:
BENTONITE 3-4 '
SEAL:
ESTIMATED 25 gpm
YIELD:

REFERENCE: Top of PVC

-Inch O.D. split-spoon completed

CLASSIFICATION OF MATERIALS

EILL: Limestone gr

SILTY SAND (SM): F
sand, little clay,
carbonate clasts (1
matrix, moderately
grey clasts; dry.

Limestone

END OF BORING. Llm

avel and sand.

1ne, some very fine
trace to little angular
/8-1/4"); grey brown
plastic, orange-brown to

estone bedrock.

(b
) 
(4
)



BCM WELL DRILLING LOG

PROJECT*
Christiana Metals Corn. Groundwater Investlcratlon

WFLI i nrATiON- AdJacent to midpoint of plant alongWELL LOCATION. f1fe ]ane

DRILLING CONTRACTOR: _ c . . . .C.S. Garber and Sons. Inc.
BORING (SAMPLING
DIAMETER: 6.25" I METHOD: 2" O.D. split-spoon
LOGGED BY:  

SCREEN SIZE
AND MATERIAL: 0.020" slot. 4" I.D. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie Morle #1 silica sand

GROUT TYPE: Type T Portiand Cement and Bentonlte (10%)
GROUTING
METHOD: Pressure grout
DEVELOPMENT ^ ^ _ , T,ME. , uMETHOD: Centrifugal pump Ml"c- 1 hour

WELLNO: MW-11
SHEET OF:

PROJECT NO: ̂ ^
DATE(S)
DRILLED 8/2/89
DRILLING
METHOD Hollow-Stem Auaer
SAMPLEINTERVAL: 4-
TOTAL
DEPTH: 16'
SCREENED
INTERVAL: 6-16'
CASED
INTERVAL: 0-6'
PACKED
INTERVAL: 4-16'
GROUTED
INTERVAL: 0-2'
BENTONITE
SEAL: 2-4'
ESTIMATED
YIELD: <1 gpm

WATE'R DEPTH: 9.4- DATE: 8/10/89 REFERENCE: Top of pvc

REMARKS:

LITHOLOGIC
INTERVAL

0-1 '

1-10'

10-15.5'

15.5-17'

17'

SAMPLE
INTERVAL

D-2'

4-6'

B-10'

10-12'

12-14'

14-16'

16-18'

SPOON BLOWS

1,7.12,14

i, 10. 11, 13

(.6,5,6

1,2,1.2

1,4,3,2

,1.2,4

1,31/3"

RECOV-
ERY

CIN.)

4"

8"

!0"

Ml

2"

2"

2"

CLASSIFICATION OF MATERIALS

FILL: Limestone gr

CLAYEY SAND (SO:
sand, little silt,
schist clasts (1/8-
moderately plastic
clasts; dry.

SILTY SAND (ML): F
micaceous, trace sc
black; wet at 13'.

CLAYEY SILT (CD:
trace angular scMs
brown matrix, grey-

END OF BORING. Llm

ivel and sand.
:1ne, some very fine
:race weathered angular
1/4"), yellow-brown
natrlx; gray-blue

ine, some very fine sand,
hist clasts (1/8") grey-

Trace very fine sand,
t clasts (1/2-1") yellow-
brown clasts, wet.

sstone bedrock.

(b
) 
(4
)



BCM WELL DRILLING LOG
WELL NO: MW-12

SHEET 1 OF:

PROJECT: Christiana Metals Corp. Groundwater Investigation
_______[______Arijarpnt tn past end of plant along____

PROJECT NO: 00-6471-01

WELL LOCATION: fire lane DATE(S)
DRILLED

8/3/89

DRILLING CONTRACTOR: C.S. Garber and Sons, Inc. DRILLING Hollow-Stem Augei
METHOD

BORING
DIAMETER: 6.25" SAMPLING

METHOD:
2" O.D. spHt-spoo SAMPLE ContinuousTINTERVAL:

LOGGED BY: TOTAL
DEPTH:

21'

SCREEN SIZE
AND MATERIAL:

0.020" slot. 4" I.D. schedule 40 PVC SCREENED
INTERVAL:

8-21

CASING SIZE
AND MATERIAL:

4" I.D. schedule 40 PVC CASED
INTERVAL:

0-8

GRAVEL
PACK SIZE:

Jessie Morle #1 silica sand PACKED
INTERVAL:

6-21'

GROUT TYPE-
Portland Cement and BentonTte (10%) GROUTED

INTERVAL:
U-4

GROUTING
METHOD:

Pressure grouted BENTONITE
SEAL:

DEVELOPMENT
METHOD:

Centrifugal pump TIME: 1 hour ESTIMATED
YIELD:

gpm

STATIC 9.2'
WATER DEPTH: DATE: 8/10/89 REFERENCE: Top of PVC

REMARKS:

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL

SPOON BLOWS RECOV-
ERY

(IN.)

CLASSIFICATION OF MATERIALS

o-r
1-7'

7-8.5'

8.5-10

0-2'

2-4'

4-6'

6-8'

8-10'

10-12

12.11.10.10

5.8,8,12

5.6.5,6

2.3.3,5

8,14,9,3

1/24"

14"

18"

8"

14"

18"

24"

FILL: Gravel and sand
CLAYEY SILT (ML): Some very fine sand,
trace angular schist clasts (1/8-1/2")
yellow-brown matrix, blue-grey clasts; dry.

SILTY CLAY (CD: Trace very fine sand,
trace angular schist clasts (1/8"); yellow-
brown, very plastic matrix; moist.

CLAYEY GRAVEL (GO: angular schist clasts
(1/2-1"); little very fine sand; micaceous;
yellow-brown moderately plastic matrix; dry

(b) (4)



WELL NO. MW-12 SHEET—L.OF:_2.

LITHOLOGIC
INTERVAL

SAMPLE
INTERVAL SPOON BLOWS RECOV-

ERY
(in.)

CLASSIFICATION

ISHJ: MGQ mm. some coarse sand.10-2T 12-14'

14-16'

16-18'

18-20'

20-22'

4,1,2,8

2,3,10,17

2/24"

1,7,1/12"

50/0"

24-

24"

2"

24"

0"

2T

little fine sand, trace clay and silt,
trace angular schist clasts (1/8-1/4"),
micaceous, gray-brown; wet; weathered
schistose grains.

Augered to 21'.
END OF BORING. Limestone bedrock.



BCM WELL DRILLING LOG

PROJECT:
Christiana Mptals fnrp. Grnunriwator Tnvf»ct1gat1m

WELL LOCATION: Offs1te at west end nf Taylor Rental

DRILLING CONTRACTOR: „ „
r.S- uarnor anri snn<c Tnr.

BORING (SAMPLING
DIAMETER: flv I METHOD: N/A

LOGGED BY: 

SCREEN SIZE
AND MATERIAL: 0.020" slot. 4" I.D. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie Morie #1 silica sand
GROUT TYPE: Type j Port1and Cement and Bentonlte (10%)
GROUTING
METHOD: Pressure grouted
DEVELOPMENT T|ME.
METHOD: Submersible oumo 1 hour

WELL NO: ^ 17

SHEET OF:
——————— ] ———————— 1 ——
PROJECT NO: nn-R47i.ni
DATE(S)
DRILLED fl/7/ftQ
DRILLING
METHOD Air Pprrussinn
SAMPLE
INTERVAL: N/A
TOTAL
DEPTH: T7-
SCREENED
INTERVAL: 27-^7'
CASED
INTERVAL: 0-27'
PACKED
INTERVAL: 25-37'
GROUTED
INTERVAL: 0-23'
BENTONITE
SEAL: 23-25'
ESTIMATED
YIELD: <i crnm

STATIC HATP* DPPPRPNCP-
WATER DEPTH: 10,0' UATt* 8/10/89 Htl"tMtNUt- Top of PVc
REMARKS' For description of Hthology from 0-15' see log for MN-14.

LITHOLOGIC
INTERVAL

0-15'

15-37'

37'

SAMPLE
INTERVAL

SPOON BLOWS RECOV-
ERY

CIN.)
CLASSIFICATION OF MATERIALS

Overburden (see MW-14 log)

Limestone bedrock: void from 27-28' (first
water)

END OF BORING

(
b
) 
(
4
)



BCM WELL DRILLING LOG

PROJECT:
Christiana Metals Cnrp. Grnnnriuater Invpctlgatlnr

WFI i i nrATinu- Off site adjacent to MW-13 at west end ofWtLL LUOAIIUN. TavlQr Rfintal

DRILLING CONTRACTOR: . _ . .C.S. Garber
BORING (SAMPLING
DIAMETER: 6.25" 1 METHOD:

and Sons. Inc.

2" O.D. snllt-SDOor
LOGGED BY:
SCREEN SIZE
AND MATERIAL: 0.020" Slot. 4" I.D.
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40
GRAVEL
PACK SIZE: Jessie Morie #1 silica

schedule 40 PVC

PVC

sand

GROUT TYPE: Type j Portland cement and Bentonlte (10%)
GROUTING
METHOD: Pressure grouted
DEVELOPMENT
METHOD: Centrifugal pump
STATIC
WATER DEPTH: 15.0'
REMARKS:

LITHOLOGIC
INTERVAL

0-1 01

10-15'

15'

SAMPLE
INTERVAL

5-7'

10-12'

15-17'

SPOON BLOWS

4,8,10.12

2.1,1.3

50/0"

TIME: 1 hour
DATE: 8/10/89

RECOV-
ERY

(IN.)

6"

12"

WELL N0:

SHEET OF:
T

PROJECT NO: nn-fiA7i_ni
DATE(S)
DRILLED 8/7/89
DRILLING
METHOD Hollow-Stem Auger
SAMPLE
INTERVAL: v
TOTAL
DEPTH: 1(5'
SCREENED
INTERVAL: 5-15'
CASED
INTERVAL: 0-5 '
PACKED
INTERVAL: 3-15'
GROUTED
INTERVAL: 0-2'
BENTONITE
SEAL: 2-3*
ESTIMATED
YIELD: <} gpm

REFERENCE: Top Qf pvc

CLASSIFICATION OF MATERIALS

CLAYEY SILT (ML): Some verv fine sand,
little angular schist clasts (1/8-1/4")
yellow-brown matrix, moderately plastic;
dry.

SAND (SM): Medium, some fine sand, little
silt to clay, moderate to low plasticity;
brown-grey; wet.

END OF BORING. Limestone bedrock.

(b) (4)



BCM WELL DRILLING LOG

PROJECT*
Christiana Mptals Corp. Groundwater Invpstlgatlnn

WELL LOCATION: Qffs1te &t fiast end Qf Javlor Rftni.al

DRILLING CONTRACTOR: „ . _ .
C.S. Garber and Sons. Inc.

BORINQ (SAMPLING
DIAMETER: 8.5" I METHOD: N/A

LOGGED BY: 

AND MATERIAL: 0.020" slot, 4" I.D. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Jessie Morie #1 silica sand

GROUT TYPE: Type j Portland cement and Bentonlte (10*)
GROUTING
METHOD: Pressure grouted with tremmle
DEVELOPMENT r u -ti T|ME. , tMETHOD: Submersible pump MMC' 1 hour

WELLNO: «_«
SHEET OF:

1 1
PROJECT NO: nn_fiA?1_ftl

DATE(S)
DRILLED 8/7/flQ
DRILLING
METHOD A1r Percussion
SAMPLE
INTERVAL: N/A
TOTAL
DEPTH: 78'
SCREENED
INTERVAL: 68-78'
CASED
INTERVAL: 0-68'
PACKED
INTERVAL: 66-78'
GROUTED
INTERVAL: 0-64'
BENTONITE
SEAL: 64-66"
ESTIMATED
YIELD; 2-3 gpm

WATE'R DEPTH: 0.041 DATE: 8/10/89 REFERENCE: Top Qf pvc

REMARKS: For descr1pt1on of nthology see log for MW-16.

LITHOLOGIC
INTERVAL

0-21'
i

21-78'

78'

SAMPLE
INTERVAL

SPOON BLOWS RECOV-
ERY

(IN.)

CLASSIFICATION OF MATERIALS

Overburden (see MW-16 log).

Limestone bedrock: void at 68 to 69-feet
(first water).

END OF BORING

(b) (4)



BCM WELL DRILLING LOG

PROJECT" Christiana Metals Corp. Groundwater Investlgatlor
wci i i nrATinw- Off site adjacent to MW-15 at east endWELL LOCATION. Qf Tavlof Rfintal

DRILLING CONTRACTOR: C.S. Garber and Sons. Inc.
BORING (SAMPLING
DIAMETER: 6.25" I METHOD: 2" O.D. split-spoon
LOGGED BY:

SCREEN SIZE
AND MATERIAL: 0.020" slot, 4" I.D. schedule 40 PVC
CASING SIZE
AND MATERIAL: 4" I.D. schedule 40 PVC
GRAVEL
PACK SIZE: Oessle Morle #1 silica sand

GROUT TYPE: Type z portiand Cement and Bentonlte ClOt)
GROUTING
METHOD: Pressure grouted
DEVELOPMENT ^ ^ _ , T|ME. , uMETHOD: Centrifugal pump IIMC' 1 hour

WELLNO: IM.II;
SHEET OF:

PROJECT NO: m_fi47Um

DATE(S)
DRILLED 8/8/89
DRILLING
METHOD Hollow-Stem Auger
SAMPLE
INTERVAL: 5-
TOTAL
DEPTH: 21 '
SCREENED
INTERVAL: 7-21 '
CASED
INTERVAL: 0-7'
PACKED
INTERVAL: 5-21 '
GROUTED
INTERVAL: 0-3'
BENTONITE
SEAL: 3-5'
ESTIMATED
YIELD: <1 gpm

WATER DEPTH: 7.5' DATE: 8/10/89 REFERENCE: Top Qf pvc

REMARKS:

LITHOLOGIC
INTERVAL

0-10.5'

10.5-15'

15-17'

17-21'

21'

SAMPLE
INTERVAL

5-7'

10-12'

15-17'

20-22'

SPOON BLOWS

4.7.18.15

1,2.1.3

1/24"(H.O.H.

1.2.1.1

RECOV-
ERY

(IN.)

18"

20"

) 24"

18"

CLASSIFICATION OF MATERIALS

CLAYEY SILT (CD: Trace angular schist
clasts O/8-1/4"); damp; grey mottling.

CLAYEY SILT (CD: Trace very fine sand,
highly plastic; orange-grey mottling; wet.

SILTY SAND (SM): Trace to little angular
schist clasts (1/8-1/2"); brown-grey; wet.

LIMESTONE BEDROCK: Heathered limestone.

END OF BORING

(b
) 
(4
)

(b) (4)
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(b) (4)

(b) (4)
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1.0 BACKGROUND

SITE: Bishop Tube Facility____________

LOCATION: Frazer. Pennsylvania

PROJECT DESCRIPTION: Groundwater Investigation

PROPOSED STARTUP DATE: 7/6/89 PROJECTED LENGTH OF MQRK: 3 weeks

FACILITY DESCRIPTION: The facility Is a redraw mill that fabricates

speciality Items In the stainless steel tubing field.___________

Unusual Features (containers, buildings, underground tanks, dikes, power
lines, terrain, etc.)
Underground and overhead utilities and close proximity to railroad power

lines.______ _______________________________________

Status: (X) Active
( ) Inactive

Overall Hazard 1s: High:_______ Moderate:
(See Section 2.2) Low :_______ Unknown :

Site History (worker or non-worker Injury; complaints from public; prev-
ious agency action):

In Mav of 1988. BCM performed a aroundwater quality Investigation at the
Bishop Tube facility. Results of the Investigation Indicate that Bishop
Tube 1s the apparent source of trlchloroethene (TCE) and
1.1.1-tr1ch1oroethane (TCA) contamination.
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2.0 SCOPE OF WORK

BCM Engineers Inc. (BCM) has
Corporation to perform additional
facll1ty located 1 n Frazer,
Investigation 1s to further
contamination. BCM will oversee
monitoring wells. Three shallow
the north side of the plant with

been retained by Christiana Metals
Investigative tasks at the Bishop Tube
Pennsylvania, The purpose of the

del 1neate sol 1 and groundwater
the Installation of five groundwater
monitoring wells will be Installed on
a cluster of two wells, one shallow and

one deep Installed on the northeast side of the facility
small stream and one cluster of a deep and shallow well
midway In front of the plant. All shallow wells will be
hollow stem augers and the deep wells drilled utilizing air
sampling will be performed continuously using split spoon

close to the
approximately
drilled using
rotary. Soil
samplers. In

addition, BCM will perform groundwater sampling of all existing and newly
Installed monitoring wells.

2-1 PERSONNEL INVESTIGATING SITE

Name: _______

_____

Position: Project Geologist

Field Geologist

(b) (4)

(b) (4)



2.2 HAZARD EVALUATION

The following substances have been detected 1n groundwater samples
collected at the site. The primary hazards of each are Identified

Chemical

OSHA PEL
ACGIH TLV
ACGIH STEL
NIOSH IDLH Primary Hazards

CHLOROFORM
CAS: 67-66-3

CHLOROETHANE
(ETHYL CHLORIDE)
CAS: 75-00-3

1,1 DICHLOROETHANE
CAS: 75-34-3

1,2 DICHLOROETHANE
(ETHYLENE DICHLORIDE)
CAS: 107-06-2

PEL: 2 ppm
TLV: 10 ppm
STEL: None
IDLH: None

CA

PEL: 1,000 ppm
TLV: 1,000 ppm
STEL: None
IDLH: 20,000 ppm

PEL: 100 ppm
TLV: 200 ppm
STEL: 250 ppm
IDLH: None

1,1-DICHLOROETHYLENE
(VINYLIDENE CHLORIDE)
CAS: 75-35-4

PEL: 1 ppm
TLV: 10 ppm
STEL: 2 ppm
IDLH: None

CA

PEL: 1 ppm
TLV: 5 ppm
STEL: 20 ppm
IDLH: None

Poison to humans by 1n-
gestlon and Inhalation.
Human central nervous
system (CNS) effects and
systemic effects.

Moderately toxic by
Ingestlon and Inhalation
routes. An Irritant to
sMn, eyes, and mucous
membranes.

Moderate toxldty by
Ingestlon. Explosive
when exposed to heat.
Dangerous when heated to
decomposition; 1t emits
phosgene fumes. Color-
less liquid.
Toxic by Ingestlon,
Inhalation, and skin
absorption. Strong Irri-
tant to eyes and skin.
A carcinogen. Colorless
liquid. Flammable, dan-
gerous fire risk, explo-
sive limits In air 6-16%.

Poison by Inhalation and
Injestlon. An experimen-
tal carcinogen and
mutagen by skin contact,
Inhalation, and other
routes. A dangerous fire
hazard when exposed to
heat and flames.
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Hazard Evaluation
Continued (Page 2)

Chemical

OSHA PEL
ACGIH TLV
ACGIH STEL
NIOSH IDLH Primary Hazards

1,2 DICHLOROETHENE
CAS: 540-59-0

METHYLENE CHLORIDE
CAS: 75-09-2

PEL: 200 ppm
TLV: 200 ppm
STEL: None
IDLH: 4,000 ppm

PEL: 500 ppm
TLV: 175 ppm
STEL: None
IDLH: None

CA

TETRACHLOROETHENE
(PCE)
CAS: 127-18-4

1,1,1-TRICHLOROETHANE
(METHYL CHLOROFORM)
CAS: 75-55-6

PEL: 25 ppm
TLV: 50 ppm
STEL: 200 ppm
IDLH: None

PEL: 350 ppm
TLV: 350 ppm
STEL: 450 ppm
IDLH: 1,000 ppm

TRICHLOROETHENE
(TCE)
CAS: 79-01-6

PEL
TLV
STEL
IDLH

50 ppm
50 ppm
200 ppm
None
CA

Toxic by Inhalation,
Ingestlon, and skin con-
tact; Irritant. Narcotic
In high concentra-
tions. Flammable,
dangerous fire risk.

Moderately toxic by
Inhalation and other
routes; poison by Inges-
tlon and Intervenous
routes. Blood and cen-
tral nervous system
(CNS) effects by Inhala-
tion. An eye and skin
Irritant. A suspect
human carcinogen. Nar-
cotic, dizziness, nau-
sea, dermatitis.

Toxic by Inhalation,
Ingestlon, or repeated
skin contact. Exposure
to high concentrations
can cause Irritation to
eyes, nose, and throat.
Colorless liquid.

Toxic by Inhalation. A
moderate skin and severe
eye Irritant. CNS
effects. Narcotic 1n
high concentrations.
Colorless liquid.

Non-flammable. CNS
depressant. Skin and eye
1rr1tant. Chloroform-
Hke odor. Suspect
animal carcinogen.
Toxic by Inhalation.
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Hazard Evaluation
Continued (Page 3)

Chemical

OSHA PEL
ACGIH TLV
ACGIH STEL
NIOSH IDLH Primary Hazards

TRICHLOROFLUOROMETHANE
CAS: 75-69-4

VINYL CHLORIDE
CAS: 75-01-4

PEL
TLV
STEL
IDLH

PEL:
TLV:
STEL:
IDLH:

1,000 ppm (cell) High concentrations cause
1,000 ppm (cell) narcosis and anesthesia.
None Dangerous when heated to
4,500 ppm decomposition; It emits

toxic fumes.

1 ppm
5 ppm
5 ppm
None
CA

A human brain carcinogen
A severe Irritant by
Inhalation to skin, eyes
and mucous membranes.
Causes skin burns by
rapid evaporation and
consequent freezing.

OSHA PEL

ACGIH TLV

ACGIH STEL

Occupational Safety and Health Administration Permissible
Exposure Limit for an 8-hour time-weighted average.

American Conference of Governmental Industrial Hyg1en1sts
Threshold Limit Value for an 8-hour time-weighted average

American Conference of Governmental Industrial Hyglenlsts
Short Term Exposure Limit for a 15-mlnute time-weighted
average.

NIOSH IDLH - National Institute for Occupational Safety and Health
Immediately Dangerous to Life or Health Concentration

CA - NIOSH has Identified numerous chemicals that they recommend
shall be treated as potential human carcinogens.

NOTE: Material Safety Data Sheets can be obtained by request from
the BCM Information Center upon contacting the BCM Safety
Department.

The following additional hazards are expected onslte:

Caution must be given to overhead and underground utilities
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2.3 PERSONNEL PROTECTIVE EQUIPMENT

LEVEL OF PROTECTION

B ( ) C < ) D (X) Location/Activity: SHALLOW MONITORING WELL
INSTALLATION

The drilling of all shallow wells win be Initiated at Level D
respiratory protection wllth the associated dermal protection. See
Section 2.4 for action level requirements.

B ( ) C (X) D < ) Location/Activity: DEEP MONITORING WELL
INSTALLATION

The drilling of both deep wells will be Initiated at Level C respiratory
protection with the associated dermal protection. Level C 1s required
due to the potential release of volatile organic compounds caused by air
rotary drilling. A downgrade to Level D respiratory protection will be
permitted If the action level 1s not exceeded. See Section 2.4 for
action level requirements.

B ( ) C ( ) D (X) Location/Activity: MONITORING WELL SAMPLING

The level of protection to be utilized during monitoring well sampling
will be dlrectlv dependant on the level used to Instal 1 the wells.
However. It 1s anticipated that Level D will be utilized during sampling
with continuous monitoring of the workers' breathing zone. See Section
2.4 for action level requlrments.

B ( ) C (X) D ( ) Location/Activity: DECONTAMINATION OF HEAVY
EQUIPMENT

Heavy equipment that comes In contact with potentially contaminated
materials must be decontaminated at Level C respiratory and dermal
protection. If volat11e organlc concentrations are not detected above
the set action levels, decontamination will be performed using a splash
shield with dermal protection.
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( ) Half-Face Respirator
(MSA Cartridge ___)

( ) Escape Mask

RESPIRATOR ( ) N/A

(X) Full-Face Respirator (Level C)
(MSA Cartridge GMC-H)

( ) Self-Contalned
Breathing Apparatus

( ) Airline Respirator

NOTE: GMC-H - organic vapor/add gas/high efficiency partlculate filter
See Attachment A for respirator Inspection check list and positive
negative fit test^orocedures. ____ _________________

CLOTHING ( ) N/A

( ) Tyvek Coverall

(X) Polycoated Tyvek Coverall

( ) Saranex Coverall

NOTE: ______________

( ) Fully Encapsulating Suit

( ) Chemical-Resistant Splash Suit

( ) Other ________________

HAND PROTECTION ( ) N/A

(X) Underoloves Latex

( ) Gloves __
Type

Type

FOOT PROTECTION ( ) N/A

(X) Safety Horkboots/Shoes

(X) Disposable Overboots

(X) Overgloves Nltrlle
Type

( ) Other___________

( ) Heavy Outer Boots

( ) Other _______



BCM
HEAD. EYE. & HEARING ( ) N/A

(X) Hard Hat

(X) Hearing Protection (as needed)

( ) Chemical Splash Goggles

(X) Safety Glasses (NIOSH or ANSI
approved)

(X) Face Shield (Decontamination)

NOTE: Safety glasses must be worn 1f eye protection 1s not afforded bv a
full-face respirator.______________________________

2.4 MONITORING EQUIPMENT ( ) N/A

(X) Photo1on1zat1on Detector (HNu PI-101)

(X) Flame lonlzatlon Detector (Century Organic Vapor Analyzer)

(X) Combustible Gas/Oxygen/Hydrogen Sulflde Meter (MSA Model 361)

( ) Radiation Meter (Ludlum Model 3 Survey Meter)

( ) Detector Tubes (Type - _________________________

( ) Other:_____________________________________

NOTE: Real-time monitoring of volatile oraanlcs will be performed using
an HNu PI-101 ohotolonlzatlon detector or an OVA 128 flame
1on1zat1on detector. At anv time 1f sustained organic
concentrations exceed 5 pom above background levels In the
workers' breathing zone during Level D activities, an upgrade to
Level C will be warranted. If sustained volatile organic
concentrations exceed 50 ppm above background levels In the
workers' breathing zone for Level C activities, an upgrade to
Level B will be warranted. Monitoring will also be performed
using the MSA 361 Oo/LEL^S meter during drilling
activities. If concentrations detected exceed 25 percent of the
LEL. all work will stop and the site conditions re-evaluated. In
addition, a background reading will be collected with each
Instrument. A background area 1s defined as an area free of
site-generated airborne contaminants. This area will be located
upwind of the work area. All Instruments will be calibrated and
operated In accordance with manufacturer's specifications.
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3.0 DECONTAMINATION PROCEDURES

Personnel and equipment leaving the Exclusion Zone (work area) shall be
thoroughly decontaminated. The minimum Level C decontamination pro-
tocol shall be used with the following decontamination stations:

1. Equipment drop

2. Glove wash

3. Glove rinse

4. Boot wash

5. Boot rinse

6. Protective clothing removal

7. Respirator removal

NOTE: The above wash and rinse stations mav be eliminated 1f a total
dlsposable outf11 1s ut111 zed: however. protectlve clothlng
removal shall be performed as stated above.

Clothing known to be contaminated should be contained and left onslte for
proper disposal along with decontamination solutions. All equipment
coming 1n contact with contaminated soil or groundwater must be properly
decontaminated before leaving the site. See Attachment B for respirator
sanitizing procedures.

The following decontamination equipment 1s required:

Tubs, buckets, brushes, llqulnox. sprayer, and trash bags.

3.1 EQUIPMENT

Heavy equipment that comes 1n contact with contaminated materials must be
cleaned by approved means before leaving the site. Heavy equipment
decontamination shall be performed by the Contractor at the designated
washdown station using approved means (water and/or steam). Level C
personal protection will be used while decontaminating the equipment.
Section 2.3 lists the dermal protection to be utilized for this task.
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4.0 GENERAL WORK REQUIREMENTS

All BCM personnel must comply with the following requirements:

1. Satisfy the medical surveillance requirements as listed 1n
29 CFR Part 1910.120 Hazardous Waste Operations and
Emergency Response, Final Rule

2. Receive appropriate safety training (29 CFR Part 1910.120)

3. Complete 3 days of prior fieldwork under a qualified
supervisor

4. Review the HASP, and are fully aware of the requirements 1n
the plan

5. Dressed out In accordance with the task-specific plans

6. No eating, drinking, smoking, or gum or tobacco chewing 1s
allowed In the work zone

7. Wash hands and face before leaving the work area. Indivi-
duals w i l l shower, as soon as possible, after leaving the
Job site at the end of the day

8. Contact with contaminated surfaces or surfaces suspected of
being contaminated should be avoided while the worker Is
unprotected. In the event that protective clothing Is
ripped or torn, work Is to stop and the protective clothing
removed and replaced as soon as possible. In the event of
direct skin contact, the affected area 1s to be washed
Immediately with soap and water

9. Any person under a physician's care, taking medication, or
those who experience allergic reactions must Inform the
Health and Safety Officer

All personnel entering areas requiring Level B or C protection shall:

1. Be respirator fit-tested (within previous 6 months). Docu-
mentation must be provided to show respirator size, model,
and manufacturer.

2. Be cleanly shaven

3. Have been trained in the level of respiratory protection
being used at the site

4. Work in a minimum of a two-person team with a line of sight
to a third person (Level B)
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4.1 CONTRACTOR

This provision Imposes upon the contractor the responsibility for the
health and safety of his employees and others while performing work on
the site.

- The contractor shall satisfy all federal, state, and local
statutes, regulations and ordinances regarding health and safety.
Including the most recent OSHA standards which are specifically
referenced.

- Contractor shall review the HASP and attend a safety briefing
given by BCM and sign the Approval/Sign Off format found In the
back of the HASP prior to site entry.

- Contractors shall supply the necessary safety equipment (as
outlined by this Health and Safety Plan [HASP]) for their crews.
BCM 1s not responsible for contractor safety equipment.
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5.0 SITE ENTRY AND EXIT PROCEDURES

Startup

1. Team briefing to review Intended dally operations and
safety procedure update

2. Dally check of all monitoring and safety equipment

3. Personnel dress out and team proceeds to the work area

Shutdown

1. All personnel exit from the work zone and decontaminate

2. Ensure that the work area and all equipment are secured
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6.0 VISITOR PROTOCOL

All visitors who proceed downrange In the Hork Area must comply with the
following requirements and those set forth In Section 4.0.

1. Visitors must have reviewed the site-specific HASP and must
agree to comply with the guidelines set forth In this plan

2. Visitors will be limited to Level D work areas

3. Visitors must be escorted by onslte personnel
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7.0 HEAT EXPOSURE

7.1 HEAT STRESS

Heat stress Is a major hazard, especially for workers wearing protective
clothing. Depending on the ambient conditions and the work being per-
formed, heat stress can occur very rapidly - within as little as
15 minutes. The key to preventing excessive heat stress 1s educating
personnel on the hazards associated with working In heat and the benefits
of Implementing proper controls and work practices.

7.1.1 Heat Rash

Heat rash (prickly heat) may result from continuous exposure to heat or
humid air where the skin remains wet due to lack of evaporation, sweat
ducts become plugged, and a skin rash appears. This uncomfortable rash
can be prevented by resting 1n a cool place during breaks and by good
dally personal hygiene.

7.1.2 Heat Cramps

Heat cramps are muscular spasms, usually In abdomen or limbs due to loss
of salt following profuse sweating. The drinking of large quantities of
water tends to dilute the body's fluids, while the body continues to lose
salt.
First Aid:

1. Apply warm moist heat and pressure to reduce pain

2. Give electrolyte drinks by mouth

7.1.3 Heat Exhaustion

Caution: Persons with heart problems or on a "low sodium" diet who work
1n hot environments should consult a physician about what to do under
these conditions.

Heat exhaustion 1s a result of overexertlon in hot or warm weather. It
1s highly possible for an onslte worker to experience heat exhaustion due
to the use of worker protective coveralls, boots, gloves, and respiratory
protection, even If ambient temperatures are mild.
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Symptoms:

1. Pale, clammy skin

2. Profuse perspiration

3. Heakness

4. Headache

5. Nausea

First Aid:

1. Get victim Into shade or cooler place

2. Immediately remove any protective clothing—̂-
3. Victim should drink plenty of fluids

4. Victim should lie down with feet raised

5. Fan and cool victim with wet compresses

6. If vomiting occurs, transport to hospital

7. Victim should rest for a few days

Prevention:

1. If possible, schedule work for early morning or evening
during warm weather

^ 2. Hork In shifts; limit downrange time of personnel and fol-
low with frequent breaks

3. Have cool liquids at Exclusion Zone border for downrange
personnel to continuously replace body fluids

4. The HSO or deslgnee should continually monitor personnel
for signs of heat stress

7.1.4 Heat Stroke
u.

The body's temperature control system that causes sweating stops func-
tioning correctly In the case of heat stroke. Brain damage and death may
occur If body core temperature 1s extremely elevated and Is not reduced.
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Symptoms:

1. Flushed, hot dry skin

2. High body core temperature <2l05°F)

3. Dizziness

4. Nausea

5. Headache

6. Rapid pulse

7. Unconsciousness

First Aid:

Immediately take precautions to cool body core temperature by removing
clothing and sponging body with alcohol, or cool water, or placing In tub
of cold water until temperature 1s lowered sufficiently (102°F). Stop
cooling and observe victim for 10 minutes. Once temperature remains
lowered, dry person off. Use fans or air conditioning, 1f available. Do
not give the victim stimulants. Transfer to medical facility.
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8.0 DRILLING SAFETY

The drilling contractor Is required to comply with all local, state, and
federal regulations regarding the safe operation of a drill rig. The
following Items serve as guidelines for drilling operations.

1. Prior to drilling, adequate site clearing and leveling
should be performed to accommodate the drill rig and sup-
plies and provide a safe working area.

2. Overhead and buried utilities must be located prior to
start-up of drilling activities.

3. All onslte personnel should stand clear of the drill rig
Immediately prior to and during starting of the engine.

4. Organic vapor monitoring will be conducted continuously In
the workers breathing zone during drilling operations.

5. If Level B (Airline respirators) 1s utilized, particular
attention should be given to the airline hose In order to
ensure that workers do not trip on the hose and that the
hose does not become entangled or severed from moving parts.

6. Immediately following the completion of drilling
operations, the entire work area will be monitored to
determine If vapor concentrations have returned to
background levels. If elevated levels are detected, the
source wi l l be determined and the appropriate action will
be taken.



9.0 EMERGENCY CONTINGENCY PLAN

If an Incident occurs that requires declaring an emergency, all personnel
will assemble at the decontamination station for further Instruction.
Arrangement for decontamination, evacuation, and/or transport will be
made at that time. The client and the appropriate BCM personnel will be
notified of the Incident as soon as 1s practicable.

9.1 NOTIFICATION/REPORTING PROCEDURES

In the event of an emergency, Russell Levering will be notified as soon
as possible as to the nature of the Incident (vapor release, Injury,
etc.), and emergency services will be notified as needed (see Section 9.6
- Contingency Contacts).

9.2 UNEXPECTED VAPOR RELEASES

In the event that airborne contaminants migrate from the work zone and
potentially endanger unprotected personnel or the community, all onslte
activities will cease until the release Is brought under control.
9.3 PERSONNEL INJURY

In the event of an Injury, all personnel will assemble at the decontamina-
tion station. If the Injured person Is Immobile, one or more persons
should remain nearby to provide any necessary first aid. If medical help
Is needed, the Project Geologist will summon the appropriate assistance
as outlined below, or transport as necessary. The extent of
decontamination of any Injured personnel, and those coming to his or her
aid, 1s a judgement that must be made on a case-by-case basis.

While onslte activity Is 1n progress, it Is recommended that at least one
qualified person w i l l be available at all times to administer first aid,
Including CPR.

If an eye or skin injury is chemical In nature (e.g., overexposure), the
following first aid procedures are to be instituted:

- Eye Exposure - If contaminated solids or liquids gets Into
the eyes, wash eyes Immediately for 15 minutes at the
emergency eye wash station (Contamination Reduction Zone)
using large amounts of water and occasionally lifting the
lower and upper eye lids. Obtain medical attention
Immediately.

- Skin Exposure - If contaminated solid or liquid gets on the
skin, promptly wash the contaminated skin using soap or mild
detergent and water. If solids or liquids penetrate the
clothing, remove the clothing immediately and wash the skin
us 1ng soap or ml 1 d detergent and water. Obtaln medlcal
attention Immediately.
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9.4 EVACUATION PLAN

In the event of an onslte evacuation, the following plan w i l l be put Into
effect:

- A signal consisting of five 1-second blasts of vehicle or air
horn will be used.

- All personnel wi l l Immediately evacuate downwind areas and
report to the decontamination station for further Instruc-
tion.

9.5 SPILL PREVENTION AND RESPONSE

In the event of a leak or a spill, the area will be cordoned off and the
spin contained and cleaned up by authorized personnel. All materials
w i l l be disposed of 1n a proper manner.
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9.6 CONTINGENCY CONTACTS

Agency

Fire Department

Police Department

Health Department

Poison Control Center

Hospital Emergency Room

Ambulance

State Agency Hotline

Drilling Contractor

State Police

Onslte Coordinator

Primary Plant Contact

Secondary Plant Contact

BCM Contact

Contact

Paoll Fire Department

Paoll Area Police Dept.

Health Department____

Poison Control______

Paoll____________

Paoll Fire Department

PAPER____________

C.S. Garber & Sons, Inc
Dennis Stoudt_______

Hest Chester Barracks

_______

Russell Levering_____

George Meyer_______

_______

Phone Number

(215) 644-1224

(215) 647-1440

(215) 344-6160

(215) 386-2100

(215) 648-1043

(215) 953-Q8QQ

(215) 270-1900

(215) 367-2861

(215) 692-2290

Qnslte______

(215) 647-3450

(215) 647-3450

(215) 825-3800

Directions to Hospital (Emergency Route)

Paoll Hospital

Depart facility turning onto Route 30 east. Follow Route 30 East
approximately 2 to 3 miles. Paoll Hospital Is located on the left hand
side of Route 30.

(b) (4)

(b) (4)
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ATTACHMENT A
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ATTACHMENT A

MSA ULTRATWIN
INSPECTION CHECKLIST PRIOR TO FIELD USE

1. Exhalation Valve - pull off plastic cover and check valve for
debris or for tears In the neoprene valve (which could cause
leakage).

2. Inhalation Valves (two) - screw off cartridges and visually
Inspect neoprene valves for tears. Make sure that the
Inhalation valves and cartridge receptacle gaskets are In place.

3. Make sure a protective cover lens 1s attached to the lens.

4. Make sure you have the right cartridge.

5. Make sure that the faceplece harness 1s not damaged. The
serrated portion of the harness can fragment which will prevent
proper face seal adjustment.

6. Make sure the speaking diaphragm retainer ring Is hand tight.

7. Don the respirator and perform a negative pressure test.

POSITIVE/NEGATIVE FIT TEST PROCEDURES

The respirator must be subjected to the following tightness test before
each use:

Test respirator for leakage using a positive pressure method. Lightly
place palm over exhalation valve cover. Gently exhale. A slight
positive pressure should build up Inside the respirator. If any leakage
Is detected around the facial seal, readjust head harness straps and
repeat test until there 1s no leakage. If other facial seal leakage Is
detected, the condition must be Investigated and corrected before another
test Is made. A negative pressure test may also be performed on certain
types of respirators. Lightly place palms over cartridges or filter
holders. Gently Inhale and the faceplece should collapse against the
face. The respirator must pass the tightness tests before the respirator
Is used. The respirator w i l l not furnish protection unless all Inhaled
air Is drawn through suitable cartridges or filters.
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ATTACHMENT B



BCM
ATTACHMENT B

PROCEDURE FOR CLEANING AND DISINFECTING RESPIRATORS

1. Remove cartridges (If of the air-purifying type) and put 1n container
provided.

2. Remove regulator of airline respirator.

3. Remove any gross contamination with water and paper towels, taking
care not to scratch the plastic lens.

4. Mix 70 ml of concentrated cleaning solution Into 3 gallons of water
1n the bucket provided.

5. Soak respirator 1n solution for about 10 minutes (remove regulator 1f
airline respirator).

6. Dip respirator Into rinse bucket several times.

7. Rinse respirator with copious amounts of fresh water from the eye
wash station.

8. Shake excess water from respirator, dry with paper towels, ensure
that exhalation valve Is clean, dry, and operable, and place Into new
plastic bag.
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HEALTH AND SAFETY PLAN

APPROVAL/SIGN-OFF FORMAT

L
L

L

I have read, understood, and agree with Information set forth In this
Health and Safety Plan and discussed In the Personnel Health and Safety

Director, Health and Safety

d Safety
Specialist

ger

Field Geologist

Signature

Signature

Date

Date

Date

Date

Personnel Health and Safety Briefing Conducted by

Name Signature Date

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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APPENDIX C

FIELD DATA SHEETS



Client CHt I ******* MCT* 15
Location
Contact Person
Stapling Tew
Reason for Sanpltng

BET7 CONVERSE MURDOCH INC
fiROUNDWATER SAMPLING FICLO DATA SHEFT

n.te
Project Mo.

Phone Ho.
Weather

Well
D«pth to GU
w/reference

Well
Depth Diameter Volume

Evacuate
/olume 1 He'thoH

nroundwater
pH conn. Temp.

Sanpllng
Tfi Hetho4

Q" fo^P rs'c
10*1*

To

(p -ro

/g'c,

20

ao.tr

t&o

I/O & LTV
3A

7 fo
£50 /5SX

/3 ST Q"

(b) (4)
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BET7 CONVERSE HIIRPnTH INC
GROUNDWATER SAHPLINr, FIELD DMA SHEET

( (

Client ____
Location _£
Contact Person
Saapllnf Tea*
Reason for Sanpllng \^

Date
Project Ho.

Phnne Ho.
Weather

well
Depth to Gti
w/reference

fo

Well
Depth

c?/

Diameter Volume
Evacuate

Mum* 1 Hethorf
RrnunrHater

pH Cond.

W.O

TtgO

Temp.
Sanpllnq

nettiod

l-CO/J

Well
Yield-Recovery

2*.

(b) (4)



r-W 1 I f ~ f ( '

Client
Location
Contact

Reason for Sampling

BET7 COHVEPSE MURDOCH INC
fiROUNDWATER SAMPLING FIELD DATA SHEFT

n«u
Project m. - or

Phone No.
Weather

f

well
Depth to GU
w/reference

Hell
Depth Diameter Volume

Evacuate
rolune 1 Method PH Conrt. Te«p.

S*np11ng
Tine Hethn4

Well
Yield-Recovery

63

f VC
H fi/C

a Tofv/C

-poorytri.

AMP
I/

M.-8

i 1 5-5

1 t
/<).* 5"co

^Wuer <JcwA v*£ k,̂ . tteJw*nB«. 7*^0*. |W44.
* * - It i 1,1 "

7

(b) (4)



t r ( r
! t

Client
Location
Contact Person

Reason for

BET7 CONVERSE WlRWrH INC
C.ROUNDWATCR SAItPLINH FIELD DATA SHE FT

Pate
Project Ho. *t- Q \

Phnnt Ho.
Weather H/ tf\V\(f^—r

Well
Depth to GU
w/reference

Hell
Depth Planeter Volume

Evacuate
folume 1 Method

firounrivater
PH Cond. Tenp. Tine nethod

Well
Tield-Recovery

(0 (5 H" no 410

lVr

• n

(b) (4)



( ( [ ( ( • !
(

( f I (

Client
Location ^_
Contact Person
Sampling Team
Reason for Sampling

BET7 CONVERSE MURDOCH INC
GROUNDWATER SAMPLING FIELD DATA SIIEFT

Date
Project No.

Phone Ho.
Weather fS/JAJAJv 7/0 <S

Well
Depth to GW
w/reference

Well
ep Diameter VOIUM

Evacuate
olune Method

RroundHster
pH cond. Te«p.

Sailin
lie Wtnetnod

Well
yield-Recovery

A3
$L

37'

'V n1 TfcA)

/a
-fn Pjr,

mu)
'6

5-55 '

Jt

IS V"

/IT

,

(b) (4)



! ( ( f * ( 1 (

Client
Location ______
Contact Person _
Sampling Team 
Reason for Sampling

BET7. CONVERSE HURPOCH INC
GROUNDUATER SAMPLING FIELD DATA SI IE FT

Pate
Project No.

Phone No.
Weather

Well
Depth to GW
H/reference

Nell
ep Diameter voiune

Evacuate
oume Method

Croundnater
pH Com). Tenp.

Swiplln
Time Method4rWt

Hell
Yield-Recovery

P/C

3£L
9-7-7 '

< O
75*0

(b) (4)



BCM

APPENDIX D

CHAIN-OF-CUSTODY DOCUMENTATION



BCM
f J ( -/ f f
Ch~lN OF CUSTODY RECORD

f i l l

ORDER NUMBER_______
PROJ NO. PROJECT NAME

/ iKr i <: J . , _.
SAMPLERS.

BCM
NUMBER

(Lab Only)
DATE TIME oo

STATION LOCATION

NO.
OF

CON-
TAIN-
ERS

AQ-Aqueous
S-Solid
A- Air
L-Llquld
O-Other

REMARKS/
ANALYSES

c --

y
uti. t r - i

o

&-*>-*,?.

*(/*
%-L-L

Ifott) 'v, ' b

BUK
H

*•* NOTE ANY KNOWN OR
SUSPECTED HAZARDS A.IV Tc £

Empties
atdhed

Date/Time Received by: (aGNAW Relinquished by: (SK3NATURE)

Received for (SIGNATURE)
Laboratory by

Date/Time Received by: (SIGNATURE}

ate/Time Date/Time

Distribution: Original to Lab file; Yellow to Project Manager;
Pink to Sampler; Gold to be retained by Sampler in field.

CUSTODY SEALS
INTACT (Y,N,NA)

(Shipping/Receiving) Remarks
Airbill Number. -



«nr*Oh**! OF CUSTODY RECORD ORDER NUMBER
PROJNO.
6**

PROJECT NAME
*^ T

SAMPLERS.

BCM
NUMBER DATE TIME

Q.

ou
STATION LOCATION

NO.
OF

CON-
TAIN
ERS

AQ- Aqueous
S-Solid
A-Air
L-Liquid
O-Other

REMARKS/
ANALYSES

two qm- pn .e
7

.19!- R'H "fir
o

or*
,.>*' / V'-VJ . '.

:n iriiirn <;>?,r ot

bnt

JR- He

lfi'iOG&l SB r ItiC:

i p .

8f

**+ NOTE ANY KNOW* OR
SUSPECTED HAZARDS

r?1l

Empties .
dispatched by:

Date/Time Received Relinquished byr 'Date/Time Received by; (SIGNATURE)

Relinquished Date/Time Received for (SIGN
Laboratory by ,.,.

/-
Date/Time

Distribution: Original to Lab file; Yellow to Project Manager;
Pink to Sampler; Gold to be retained by Sampler in field.

CUSTODY SEALS
INTACT (Y,N,NA)

(Shlppin /̂Retelving) Remarks
Alrbltf Nuftlfceh <! ^

'

(b) (4)



BCM Ch«iN OF CUSTODY RECORD ORDER NUMBER
PROJ NO. PROJECT NAME

Kit'

SAMPLE

BCM
NUMBER

(Lob Only)
DATE TIME O

O
STATION LOCATION

NO.
OF

CON-
TAIN-
ERS

AQ- Aqueous
S-Solld
A-AIr
L-Liqutd
O-Other

REMARKS/
ANALYSES

/ tS

XX-

B-q-
X

*** NOTE ANY KNOWN OR
SUSPECTED HAZARDS

Empties
dispatched by:

Relinquished by: (SIGNATURE)

Date/Time

Date/Time Received for (SIGNA
Laboratory by

"" - •-'" •"" ' ** ' ,

Distribution: Original to Lab file; Yellow to Pro jeer Manager;
Pink to Sampler; Gold to be retained by Sampler in field.

Relinquished by: (SKSNATVRE) Date/Time Received by: (SiGNAWRE)

Date/Time

CUSTODY SEALS
INTACT (Y,N,NA)

(Shipping/Receiving) Remarks
Airbill Number:

a4 $v

(b) (4)

(b) (4)



CHAIN OF CUSTODY RECORD ORDER NUMBER
PROJECT NAME

AO-Aqueous
S-SoUd
A-AIr
L-Liquid
O-Other

SAMPLERS.
CON
TAIN
ERS

FELD
ANALYSESBCM

NUMBER
(Lab Only)

REMARKS/
ANALYSESSTATION LOCATION

*** NOTE ANY KNOWN OR
SUSPECTED HAZARDS

(Shipping/Receiving) Remarks
Aifbltt Number:

CUSTODY SEALS
INTACT (Y,N,NA)

ile; Yellow to/pfoj
Pink to Sampler; Gold to be retained by Sampler in field.

(b) (4) (b) (4) (b) (4)

(b) (4)(b) (4)



BCM CHAlN OF CUSTODY RECORD ORDER NUMBER
PROJNO. PROJECT NAME

( <• J

SAMPLERS.

BCM
NUMBER

(LabOnty)
DATE TIME Oo

STATION LOCATION

NO.
OF

CON-
TAIN-
ERS

KEY V
AQ-Aqueous

S-Solld
A-AIr
L-Liquld
0-Otheryz,/ ÎELDyy ANALYSES REMARKS/

ANALYSES

- 10-1.5

ft- n - j,

Empties
dispatched by:

CP / '' ff/!

Date/Time Received by: (SIGNATURE) RellnquUhed by: (SK3MTVRQ Date/Time Received by: (SIGNATURE)

Relinquished ^(SIGNATURE) te/Thne Received for (SIGNATURE)
Laboratory by

Distribution: Original to Lab file; Yellow to Project Manager;
Pink to Sampler; Gold to be retained by Sampler In field.

CUSTODY SEALS
INTACT (Y,N,NA)

(Shipping/Receiving) Remarks
AlrbHt Number:



"f

BCM c
CHAIN OF CUSTODY RECORD ORDER NUMBER

PROJNO. PROJECT NAME

SAMPLE

3* WAllOtf LOCATION
VTI .i;, f' it > ".f JiUi 1 • r ; .

NO.
OF

CON
TAIN
ERS

AQ-Aqueous
S-SoHd
A-AIr
L-Llquid
O-Other

REMARKS/
ANALYSES

Ti-tuP l̂-

IHI: n ct w.

HI,
II J:l kHO^IiJIii.miO

»'i t'.lH.i
Mtl V''"i

• 'A.

fc »r̂
i ,

w 1IK MIX) fcjl/il Un$'.lj:!Cfnv;> . = «!' : J.'
t^iTfl^a-^it"fjii • i' .i

srtt f_
IAU1-H V1C

7-
r l̂ tf.fi

ft'

un oiq nesne iw ! •oh

onilorr
.'. \bU-inuin a io yeu ien; u.
n;ntovBbl2ii!*rln9rtA x !

(l lot ;: JffU 'o wa fifltiwluo

•••NOTE ANY KNOWN OR ir •!-! dfil Oi Ujqqin* -MR :^i'j:;i
SUSPECTEDHAZAAOS.r ,ll(,.., K.,f. ,,trh „.,.. t?.,..,.,...,,

Empties , nr Date/Time TURE) Relinquished by: (SIGNATURE) Date/Time^ Received by: (StGNAJVRE)

ft ) Date/Time^ eceived for (StcfMWRE)
L

Date/Time

Distribution: Original to Lab fife; Yellow to Project Manager;
Pink to Sampler; Gold to be retained by Sampler in field.

CUSTODY SEALS
INTACT (Y.N.NA)

(Shipping/Receiving) Remarks
AlrbBI Number:

^

(b) (4)(b) (4)

(
b
) 
(
4
)

(b) (4)

(b) (4)

(b) (4)



PROJECT NAME
AQ-Aqueous

S-SoHd
A-AIr
L-Liquid
0-Other

SAMPLERS.

BCM
NUMBER

(LebOnly)
REMARKS/
ANALYSESSTATION LOCATION

**+NOTE ANY KNOWN Oft
SUSPECTED HAZARDS

Empties
dispatched by: •f.ate/Time Relinquished by: (SIGNATURE) Date/Time Received by: (SK3NATURE)

Relinquished by: (SIGNATURE) Date/Time Deceived for (SIGNATURE)
Laboratory by

Date/Time

•>,Vy
Distribution: Original to fil£; /ellow to Project Manager;

Pink to Sampler; Gold to be retained by Sampler in field.
CUSTODY SEALS
INTACT (Y,N,NA)

(Shipping/Receiving) Remarks
Airbill Number:

(b) (4)

(b) 
(4)

(b) 
(4)

(b) (4)



i W • 1 T - -f -T
(

CHAIN OF CUSTODY RECORD ORDER NUMBER

c<rif~
PROJECT NAME

SAMPLERS.

BCM
NUMBER

(LfbOnty)
DATE TIME ou

STATION LOCATION

NO.
OF

CON
TAIN
ERS

KEY
AQ- Aqueous

S-Solid
A-Air
L-Liquid
O-Other

1^.7 FIELD
f7 ANALYSES REMARKS/

ANALYSES

J'

- a
IM4AI" 5!

' M
J

1 '

,'

i?

IV |*t

^ • j i

*** NOTE ANY KNOWN Oft
SUSPECTED HAZARDS

Empties Date/Time
(OM7

Received by: (StGNATVRE) Relinquished by: (SGNATVRE) Date/Time Received by: (SKSNATURE)

Date/Time Received for (SIGNATURE)
Laboratory by

f<v/ / -- i " ...
.Date/Time
r/

Distribution: Original to Lab file; Yellow to Project Manager;
Pink to Sampler; Gold to be retained by Sampler in field.

CUSTODY SEALS
INTACT <YvN,NA)

(Shipping/Receiving) Remarks
Airbill Number:

(b) (4)

(b) (4)
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LABORATORY ANALYTICAL DATA SHEETS
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BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is & final report.
rue results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM EcNtwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

PAGE :

CLIENT
w.

-

-
,

»_

W-

1

"*

s-

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 923663
Location : MW-10A-1.S
client ID :

Test Description

Purgeable Haiocarbons by  on 08/03/89
1 , 2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Bromoform
carbon Tetracnioride
Chiorobenzene
Dibromochiorome thane
Bromodichlorome thane
Chloroethane
'Chloroform
1 ,1-Dichloroethane
1 ,2-Dichioroetnane

*-

•w

^ 1 , 1-Dicnioroetnene
1 ,2-Dicnioropropane
cis-1 , 3-Dictuoropropene
Trans-1 ,3-Dichioropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Methyl one Chloride
1 ,1 ,2,2-Tetrachloroethane
Tetrachioroethene (PCE)

J Trans-1 ,2-Dichloroethene
1 , 1 , 1-Trichioroethane

w

-

L

1 , 1 ,2-Trichloroethane
Trichioroetnene (TCE)
Trichiorofiuoromethane
vinyl Chloride

solids. Total (%> by H. SHETH on 08/14/89
Total solids

Results

< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114
< 0.0114

88.1

Date
BCM *
P.O.*
order*

Date sampled
Date Received
Sampler

Units

mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
may Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mgvkg
mg/Kg

: 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: ES

Test Method

EPA tt B010

Std. Mtd. 209F

| PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
THIS is a final report.
The results have been checked ana authorized for release

PLEASE REMIT CHECKS TO:
BCMEcxNNTt Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
21*425-3800

PAGE :

CLIENT

BCM Number :
Location :
^lient ID :

CHRISTIANA METALS CORP
ATTN:
BCM MALL
00-6171-01

923863
MW-10A-1.3

_/.'
Test Description

Date
BCM ft
P.O.*
Order*

Date sampled
Date Received
Sampler

Results units

= 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: E8

Test Method

Comment; All applicable results for this
sample reported on dry weight basis

r

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM GoBtofn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 194«2
215425-3800

PAGE :

CLIENT

BCM Number
Location
Client ID

CHRISTIANA METALS CORP
ATTN:
BCM MALL
00-6471-01

923864
8-5-1 .5

Date
BCM *
P.O.*
order*

Date sampled
Date Received
Sampler

08/£9/89
00-6471-01

29200

08/01/89
08/01/89
ES

"Test Description Results

Purgeable Haiocarbons by  on 08/18/89
1.2-Dicniorobenzene < 0.0141
1.3-Dichiorooenzene < 0.0141
1.4-Dichiorobenzene < 0.0141
Bromoform < 0.0141
carbon Tetracnioride < 0.0141
Chiorobenzene < 0.0141
DiDromocnioromethane < 0.0141
Bromodichioromethane < 0.0141
Chioroethane < 0.0141
Chloroform < 0.0141
1.1-Dichioroethane < 0.0141
1.2-Dichloroethane < 0.0141

^ 1,1-Dichioroethene > 0.2
1,2-Dichloropropane < 0.0141
Cis-t,3-Dichloropropene < 0.0141
Trans-1,3-DiChloropropene < 0.0141
Bromometnane (Methyl Bromide) < 0.0141
Chioromethane <Metnyi Chloride) < 0.0141
Metnyiene chloride < 0.0141
1,1,2,2-Tetrachioroetnane < 0.0141
Tetrachloroethene (PCE) < 0.0141
Trans-1,2-Dicnioroethene < 0.0141
1.1.1-Trichloroetnane < 0.0141
1.1.2-Tricnioroetnane < 0.0141
Trichioroethene (TCE) > 2
Trichlorofiuorometnane < 0.0141
Vinyl Chloride < 0.0141

solids, Total (%> by H. SHETH on oa/14/89
Total SOlidS 70.7

units Test Method

mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/Kg

EPA * 8010

std. Mtd. ao9F

PAYMENT IS DUE UPON RECEIPT OF INVOICE PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) 
(4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave oeen checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM EcHtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE :

CLIENT

BCM Number :
Location =
Client ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

983864
B-5-1.5

"Test Description

Date
BCM #
P.O.*
order*

Date sampled
Date Received
Sampler

Results Units

: 08/29/89
: 00-6471-01
:
: 39200

: OB/01/89
: OB/01/89
: E8

Test Method

Comment: All applicable results for this
sample reported on dry weight basis

comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 1B% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EcMtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

PAGE :

CLIENT
_

h>

-

s.

*""

w

V.

V

-

w.

s.

} i

1

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 923863
Location : 8-5-3.5
Client ID :

"test Description

Purgeabie Haiocarbons by on 08/03/89
1 ,2-Dicniorobenzene
1 ,3-Dichiorobenzene
1 ,4-Dichiorobenzene
Bromoform
Carbon Tetrachloride
Chiorobenzene
Dibromocnioromethane
sromodichiorometnane
Chloroethane
Chloroform
i , 1-Dlchloroethane
i , 2-Dichioroetnane

L^. 1,1-Dichloroetnene
1 ,2-Dicnioropropane
cis-1 ,3-Dichioropropene
Trans-i ,3-Dichloropropene
Bromomethane (Methyl Bromide)
Chloromethane (Methyl Chloride)
Methyiene Chloride
1,1,2, 2-Tetrachloroethane
Tetrachioroetnene <PCE)

I Trans-1 ,2-Dichloroethene
I 1,1 , 1-Trichioroethane

1,1 ,2-Trichioroethane
Trichioroethene <TCE)
Trichiorofiuoromethane
Vinyl Chloride

SOlidS, Total (%) by  on 08/14/89
Total solids

Results

< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 4
< 0.116
< 0.116
> 1
< 0.116
> 20
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 0.5
< 0.116
< 0.116
< 0.116
> 40
< 0.116
> 20
< 0.116
< 0.116

86.0

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

Units

mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/Kg

%

: 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: £8

Test Method

EPA « 8010

Std. Mtd. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCMEcBtam Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

PAGE :

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM *
P.O.ft
order*

08/29/89
00-6471-01

29EOO

BCM Number : 923869
Location : B-5-3.S
Client ID :

Date sampled
Date Received
Sampler

08/01/89
08/01/89
E8

Results units Test Method""fest Description

comment: AH applicable results for this
sample reported on dry weight basis

comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE flCM/T CHECKS TO:
BCM Eortom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19402
215425-3800

PAGE :

CLIENT

~
'
u

-

w

L

w

if

1

•MM

"""

1

1-

1

1

«_.

1

w

-
*-»

.

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 983866
Location : 8-5-4.5
Client ID -.

"rest Description

Purgeabie Haiocarbons by  on 08/03/89
1 ,a-Dichiorobenzene
1 ,3-Dichlorobenzene
1 ,4-Oicniorobenzene
Bromoform
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Bromodicnioromethane
Chioroethane
Chloroform
1 , 1-Dicnioroethane
1 ,2-Dichioroethane

^ 1,1-Dichioroethene
1 ,2-Dichloropropane
Cis-1 ,3-Dicnioropropene
Trans-1 ,3-Dicnioropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Metnyiene Chloride
1 , 1 ,s,s-Tetrachloroethane
Tetrachloroethene (PCE)
Trans-1 ,2-Dicnioroethene
1 , 1 , 1-Trichioroethane
1 , 1 ,2-Trichloroe thane
Trichloroethene (TCE)
Trichlorofluoromethane
Vinyl Chloride

solids, Total (%> by  on os/14/89
Total solids

Results

< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> 0.1
< 0.116
< 0.116
> 1
> 0.116
> 20
< 0.116
< 0-116
< 0.116
< 0.116
< 0.116
> 1
< 0.116
< 0.116
< 0.116
> 50
< 0.116
> 10
< 0.116
< 0.116

86.5

Date
BCM «
P.O.*
order*

Date Sampled
Date Received
sampler

units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

: 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: ES

Test Method

EPA t 8010

Std. Mtd. S09F

| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checKed and authorized for release

PLEASE REMIT CHECKS TO:
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 1B462
215-825-3800

PAGE

CLIENT

BCM Number :

1 Location :
rnent ID ;

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

923866
B-5-4.S

fTest Description

Date
BCM «
P.O.t
Order*

Date Sampled
Date Received
sampler

Results units

• 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: ES

Test Method

comment: All applicable results for this
sample reported on dry weight Das is

comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

i
i
i
i

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave been cnecKed ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EOBtorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE :

CLIENT

-
1

%J

1

W

1

*•«•

. '
taJ

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 983867
Location : B-s-6.5
Client ID :

"test Description

Date : 08/89/89
BCM * : 00-6471-01
P.O.* :
Order* : 89200

Date sampled : 08/01/89
Date Received : oe/01/89
sampler : E8

Results

purgeabie Haiocarbons by  on 08/03/89
1 ,8-Dichiorobenzene
1 ,3-Dichiorobenzene
1 ,4-Dichiorobenzene
Bromoform
carbon Tetrachloride
Chiorobenzene
Dibromochiorometnane
Bromodichioromethane
Chioroethane
Chloroform
i , 1-Dichloroethane
1 ,2-Dichloroethane

T 1 , 1-Dichloroethene
1 ,2-Dicftioropropane
Cis-i ,3-Dichloropropone
Trans-1 ,3-Oichloropropene

w

11

"-

^

w

L

Bromomethane (Methyl Bromide)
cniorometnane (Methyl Chloride)
Metnyiene Chloride
1 , 1 ,8,2-Tetrachloroethane
Tetrachloroethene (PCE)
Trans-1 ,8-Dichloroethene
1 , 1 . 1-Trichloroetnane
1 , 1 ,s-Trichioroethane
Tricnioroethene (TCE)
Trtchlorofluoromethane
Vinyl Chloride

solids, Total (%) by  on oe/ 14/89
Total solids

< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
< 0.116
> O.S
< 0.116
< 0.116
> 1
< 0.116
> 3
< 0.116
< 0. 116
< 0.116
< 0. 116
< 0.116
> 0.1
< 0.116
< 0.116
< 0.116
> 4
< 0.116
> 8
< 0.116
< 0.116

86.3

units Test Method
*

EPA ft 8010
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ffig/ Kg

Std. Mtd. 809F
%

1

| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM rattorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE : 10

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6*71-01

BCM Number : 923867
Location : B-5-6.5
Client ID :

Date
BCM *
P.O.*
Order*

Date Sampled
Date Received
sampler

08/29/89
00-6*71-01

29800

08/01/89
08/01/89
E8

Results units Test Method"-rest Description

comment: AH applicable results for this
sample reported on dry weight basis

Comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

I PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 80 DAYS Wig BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have Deen checked ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EoriWT) Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

PAGE : 1 1

CLIENT

-
1-J

Ĵ

!
*"'

i

•
N.

1

w

b

_
^

]

^

\
1
..

'i

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 923868
Location .- B-6-1 .3
Client ID :

•"feat Description

Purgeabie Haiocarbons by  on os/03/89
1 ,2-Dichiorobenzene
1 , 3-Dichiorobenzene
1 ,4-Dichiorooenzene
Bromoform
carbon Tetrachioride
Chiorobenzene
Dibromochioromethane
Bromodicnioromethane
Ch i or oe thane
Chloroform
1,1-Dichioroethane
1 ,a-Dichioroetnane
1 ,1-Dichioroethene
1 ,2-Dicnioropropane
Cis-1 , 3-Dichloropropene
Trans-1 ,3-Dicnioropropene
Bromomethane (Methyl Bromide)
Chiorometnane (Methyl Chloride)
Methyl one chloride
1 , 1 , e,a-Tetrachloroethane
Tetrachioroethene (PCE)
Trans-i ,2-Dichioroetnene
i , 1 , 1-Trichloroethane
1 , 1 ,2-Trichioroeth*ne
Trichioroethene <TCE)
Tricniorofluorometnane
Vinyl Chloride

solids. Total (X) by  on oa/i4/89
Total solids

Results

< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
< 0.115
> 3
< 0.115
> 10
< 0.115
< 0. 115
< 0.115
< 0.113
< 0.115
> 0.2
< 0.115
< 0.115
< 0.115
> 5
< 0.115
> 10
< 0.115
< 0.115

86.8

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

units

mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

\

: 08/29/89
: 00-6471-01

: 29EOO

: 08/01/89
: 08/01/89
: ES

Test Method

EPA * 8010

std. Mtd. 809F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM EOJMND Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19402
215-825-3800

PAGE : 1£

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM *
P.O.*
Order*

08/29/89
00-6*71-01

29200

BCM Number : 923868
Location : B-6-i.3
Client ID •

Date sampled
Date Received
sampler

08/01/89
08/01/89
E8

Results Units Test Method°~fest Description

comment: AH applicable results for this
sample reported on dry weight basis

comment: QUALITATIVE RESULTS ONLY, DUE TO PEAK AREAS OUTSIDE OF CALIBRATION CURVE.

:

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL REPORT
This is a final report.
The results have Deen checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM EOJNMTI Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
21^825-3800

PAGE : 13

CLIENT
h.

w_

h.

»-

w

*-

Ik.

Si

fc.

h.

t.

'•

1

1

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6*71-01

BCM Number : 923669
Location - B-6-5.5
Client ID :

""-feat Description

Purgeaoie Haiocarbons by  on 08/03/89
1 ,2-Dichiorobenzene
1 ,3-Dichiorobenzene
i ,4-Dicniorobenzene
Bromoform
carbon Tetrachioride
Chlorobenzene
Dibromocnioromethane
Bromodicnlorometnane
Chioroethane
Chloroform
1 , 1-Dichioroetnane

I i ,z-Dichioroethane
1^ 1 , 1-Dichioroethene

1 ,a-Dichloropropane
Cis-1 , 3-Dichioropropene
Trans-1 ,3-Dichioropropene
Bromomethane (Methyl Bromide)
cnioromethane (Methyl Chloride)
Methyiene Chloride
1 , 1 ,a,2-Tetrachioroetnane
Tetrachioroethene (PCE)
Trans-1 ,a-Dichloroethene
1,1 , 1-Trichloroethane
1,1 ,2-Trichioroethane
Trichloroethene (TCE)
Tricniorofluorome thane
vinyl Chloride

solids, Total <%) by  on oe/14/89
Total solids

Results

< 0.118
< 0.118
< 0.116
< 0.118
< 0.118
< 0.118
< 0.118
< 0.118
< 0.118
< 0.118
> 0.7
< 0.118
> 10
< 0.118
< 0.118
< 0. 118
< 0.116
< 0.118
> 0.1
< 0.118
< 0.118
< 0.118
> 5
< 0.118
> 10
< 0.118
< 0.118

84.8

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

units

mg/Kg
mo/kg
mo/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg

%

: 08/29/89
: 00-6471-01

: 29800

: 06/01/89
: 08/01/89
: E8

Test Method

EPA tt 8010

Std. Mtd. S09F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 16% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281

FINAL REPORT
This is a final report.
The results have Deen checked ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EQBtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
21M25-3800

PAGE : 14

CLIENT

BCM Numoer :
Location :
Client ID :

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

923869
B-6-5.5

-f'est Description

Date
BCM *
P.O.*
order*

Date Sampled
Date Received
Sampler

Results units

: 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: OB/0 1/89
: E6

Test Method

comment: All applicable results for this
sample reported on dry weight oasis

Comment: QUALITATIVE RESULTS ONLY. DUE TO PEAK AREA OUTSIDE OF CALIBRATION CURVE.

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
215-025-3800

PAGE : 15

CLIENT

-

km.

-

w.

*•-

*.

-
k-

1
"^

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 923870
Location : TRIP BLANK
Client ID :

-Test Description

Purgeabie Haiocarbons by  on od/ 14/89
1 ,2-Dichlorobenzene
i , 3-Dicniorobenzene
1 ,4-Dicniorobenzene
Bromoform
carbon Tetrachioride
Chiorobenzene
Dibromochioromethane
Bromodichlorometnane
Chloroetnane
Chloroform
1,1-Dichioroethane
1 ,2-Dichioroethane

., 1 , 1-Dicnioroethene
1 ,2-Dicnloropropane
Cis-1 ,3-Dichioropropene
Trans-i,3-Dichloropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Metnyiene Chloride
1, 1,2,2-Tetrachioroetnane
Tetrachioroetnene (PCE)
Trans-1 ,2-Dichloroetnene
1,1 ,1-Trichioroethane

I 1, i,2-Trichioroetnane
Trichloroethene (TCE)

1 Trichlorofluoromethane
Vinyl Chloride

Date
BCM tt
P.O.*
order*

Date Sampled
Date Received
sampler

Results units

< 1 ug/l
< 1 ug/l
< 1 ug/l
< 1 ug/l
< 1 ug/l
< 1 ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/i
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l
< ug/l

: 08/29/89
: 00-6471-01

: 29200

: 07/31/89
: 08/01/89
: E8

Test Method

EPA * 601

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER X DAYS WILL BE SUBJECT TO AN INTEREST HATE OF 1S% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM CoxMMT) Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
21&425-3800

PAGE : 16

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number - 923671
Location : FIELD BLANK
Client ID :

"̂ rest Description

Purgeabie Haiocarbons by  on 06/03/89
1 ,2-Dicniorobenzene
1 , 3-Dichiorobenzene
1 ,4-Dichlorobenzene
Bromoform
carbon Tetracnioride
Chiorooenzene
Dibromocnloromethane
Bromodichlorometnane
Chioroetnane
Chloroform
1 , 1-Dicnioroetnane
1,2-Dichloroethane

^x 1 ,i-Dicnioroethene
1,2-Dichloropropane
Cis-1 ,3-Dicnioropropene
Trans-1 ,3-Dtcnioropropene
Bromometnane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Methyiene Chloride
1, 1 ,2,2-Tetracnioroethane
Tetrachloroethene (PCE)
Trans-1 , 2-Dicnioroethene
1 , 1 ,1-Tricnioroetnane
1 , 1 ,2-Trichloroethane
Trichioroetnene (TCE)
Trichlorofluoromethane
Vinyl Chloride

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

Results units

< i ug/i
< i ug/i
< i ug/l
< ug/i
< ug/l
< ug/l
< ug/i
< ug/l
< ug/l
< ug/l
< ug/i
< ug/i
< ug/i
< ug/i
< ug/l
< ug/l
< ug/i
< ug/l
5.6 ug/l

< 1 ug/l
< ug/i
< ug/i
< ug/i
< ug/i
< ug/l
< 1 ug/l
< i ug/l

: 06/29/89
: 00-6471-01
:
: 29200

: 08/01/89
: 08/01/89
: ES

Test Method

EPA * 601

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Nornstown, PA 19401

^ (215)275-0281
FINAL REPORT
This is a final report.
The results have been checked and authorized for release

PLEASE REMIT CHECKS TO:
BCM EcHtetn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
21M25-3800

PAGE : 17

CLIENT

BCM Number :
Location :
rtiient ID :

i

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

923871
FIELD BLANK

Test Description

Date
BCM *
P.O.*
order*

Date sampled
Date Received
sampler

Results Units

: 08/29/89
: 00-6471-01

: 29200

: 08/01/89
: 08/01/89
: E8

Test Method

certified DV •

BCM oratory Director

Lap certifications

PA - 46-007
AL - 40300

NJ - 77175
MD - 136

EPA BULK ASBESTOS QC - 3339

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)



fBCM BCM Laboratory Division ESEZ '^CHECKS T0

^SSST-SSSSIV*

I
C.-'f\~i3""IANA i"".£*ALS CORP '

f ATTN : 
BCM MALL
J0-t*i7 1 -0 1

1
S-i-'i r» •_• ni, s r - ' j i^iso

iat . .;:> . .rw-i 1-1 3

Date
>Civ" *:

P L *
oraer* .

Date sampled
Date Received

C 8/1 6/89
00-6471-07

29266

08/02/89
08/03/89

1
1

c i^ j. iJ l ^o iOwwrOCnS '-j y L.£.NNl!i3 or

arc on ~3:ra,cnicr :<ae
, ru ,;;. csniene
.or : r.oc/i l o r r. me c: tan a

i r :u7ioa i cr,. or one t r. ar.e

.:-.&ne

'w.s- • ,c-Jicniorcprcpene

3i~ciT.CiT..2U",.3r.e f- ' .s iryi E r o m i j e ;
^i^.orcnt&it*itt)")6 \-*1GtrtV * i-'ilor i je)
.,;:.• i-)^' ^!" 3 C t"i 10 " * ii

. , i ,i, i- 'atrac/iioroLtnane
Tei f c -w f t l o ros* i";evie • K-_£ .•

: , ! , ' . - T r ichloroatnans
i , * . i "TriCMo'"t:nane
" " i Ci'-.or oo;-- ' •»TIC t ~Cc /
.'r :c.- ._iro- .^orc.^ei/iar.c
v.'.lvi ..I':!- r .Jj
;iic.i ro;ai . - 4 ) c/ .-t =.nt7H on -;-a/
Tu".£l 3Cl i05 So .5

E5

<

ij

<;

^
-,
<

•'-
^

<
^

<

-.
V

'•

•.

0.
0
0.
0
0.
0
0.
IJ
0.
0
0 ,
0
0 .

0
0.
0
0.
0
0.
j
0 .
J
0.
0
0.
0
n

Oi
.01
01

.01
01

.01
01
01
01

. 'J".
01
. 4

. C )

.01
01
01
01

. 0 1
02

.01
01

. Jl
01

. 01
01
01
J1

1
1
1
1

1
1

1

4

*
4

<
1
1
4

0

1

1
1

1
;
i
;

6

6
6
6
o
•5
6
o
6
'j
o
'3

6
$
6
6
6

<5
6
5
6
6
o
6
0

EPA # 3010
mg/Ktj

mg/Kg
mg/ug
mg / Kg
:rig/ Kg
mg/Kg
mg/Kg
rrg/kg
nig/ i-^g
mg/Kg
ma/t-'j
mg/ Kg
.Ttg/KQ

mg/Kg
mg/i,,}
mg/Kg
mg/Kg
mg/ kg
/rig/Kg
ma /Kg
rig/Kg
mg/Kg
mg/Kg
mg/Kg
^ig/^g
ma /Kg

StO 209F

(b) (4)



TBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EcMtorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

"- T r i i S ;o a f 1-31 repor t .
"r.e ;25i«it5 have oeen rnecKsa ana authorized f.:>r release

CLIENT

I
CHRISTIANA METALS CORP

f ATT J . 
BCM MALu
JO-6471-01

I acw r;umoer - 92*n50
"cat ion ; MW- 11-1.5

î '̂ient 1D •

» ___,-._.___._._
comment ; All appi icaoia results for this

sample reportea ctvarv *eignt casis

1

Date : 08/16/89
SCM ft 00-6471-07
P.O.* :
order* . 29266

Date sampled : 08/02/89
Date Received : oa/03/fll
sampler : zS

Results units last Method

1

1
s

i
i
i
i

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



1 I~>/-NV A BCM Laboratory Division
1 l-̂ f l\/l 1850 Gravers Road

i /V»«X1 V 1 Norristown, PA 19401
»- > /OH c\ i^c noai— •• —————————————————— ' (<iiO) ^/O-UcOl

.: I-JAJ. --EPOST
• — ™;*;5 •- .-. 3 • ' • . n.3* report .

PIEASE REMIT CHECKS TO: ;̂ ^
BCM CoMsrn Inc. ^ "y
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19402
215-825-3800

P.A(3E ' 3

;e vrsui'.s •"ifi.-'e oeen mecKac anc autncnzao for release,

C
CLIENT

CHRISTIANA METALS CDRP
,77»\. 

bCK MALL
£.0-6*71-01

™er *MlSi
••caiior, . >iw- 1 1-9 5

f -.cr.t it

;'ytacie Hciiccaroons oy J ..'ENNING on OS/ 04/69
- . ̂ -:-. :n:orooenzene
i , s-Dicfiiorooenzene
1 ,<r-Gic;uoroDenzene
arorroform

jl Carbon reiracnionoe

m DiDronocr.ioromet^ane
Srcrr.ociCiUorometnane

•J ciucr :etf.an9
I wt1 _ : r o r o r m

'. , : -0; ci'iioroetriar.er ' , - . , _ _ . . . . , -
i . ; -u.wiucroettiena

0.3- s , 5-Oicnioropropene
; rar.s- » ,3-Oichlorcproper.e
Bro-i.or.~et ̂ .a ns 'Methyl Ercmioe )
•jr< iorometnane (,'^etnyi onion aa>
visthyiene Cuioriae

• , : , c , c-Tstracfl lorce thane
T.I -. ri jr. i or 02 1 ;iene ( PCE )

.•c-!"i£ - ' , i-Jicnloroetr.er.e
• , r , ;-Tncr.!oroa:nane
i , ; ,c - rric.Tiorcetnane
T r i c r, ; o r o Q i n a n e t TCE )
7 r i cr.i CT o f i uo r ctrie t har.s
•t i ;'iV I C r iwT :^S

JJlUi. .Otal • -%) Dy ri 5HETH on 08/14/89

Results

< 0 .0117
< 0.0117
< 0.01 17
< 0.0117
< 0.0117
<, 0 .0117
< 0 .0117
< 0 0117
<. 0.01 17
v 0 0 1 1 7
< 0 .01 ',7
^ 0 . 0 1 ^ 7
, 0 0 1 1 7
\ 0.0117
< 0.0117
< 0 .0117
< 0.0117
^ 0.0117

0.0231
< 0.0117
< 0 . 0 1 17
s 0.0117
< 0.0117
< 0.0117

0.0223
< 0 .01 17
< 0.0117

35.3

^™-

Date : 08/16/89
3CM # : 00-6471-07
P.O. * :
Order* : 29266

Date sampiea : 08/02/89
Date Received - 08/03/89
sampler : ES

jmta Test Method

EPA * 8010
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
Tig/ Kg
mg/Kg
mg/Kg
mg/Kg

mg/Kg
mg/Kg

mg/ K g
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
fltg/Kg
mg/Kg
mg/kg
mg/Kg
mg/Kg
mg/Kg

sta. Mtd. 209F
it

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EOHtorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19402
21M25-3800

::.HFiISTIA.NA PETALS CORP
.^-•\. 
bCM MALL
JO-c.471-01

o; .iurr-ser -iviE:
cr..=>t : 'i-r; iW- i • -0 5

Dace :
BCM 4
P O.# .
oraer# ;

Date sampled
n«rp P«rpi t/p.n .

08/16/89
00-6471-07

29266

08/02/39
na/o.Tt/fla

^i appncaoie results ?or tMis
s raponea on ary weigni oasis

Results

sampler • ES

units test Mctnoa

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eastern Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

I;«AL r-iEPt
'iiu i j a f i.-.ai 'sport.
'r.e ••ssiJi:s nave Deen cr.ecKea ar.a authorized fo' release

CLIENT

PA3E

! CHRISTIANA METALS CORP
*J AT- 'N : 
I tCV. MALL
1 00-6471-01

1
T BCM humoer : \»24152
1 l ocaticn : 3-7-1 5

,iar,t ^ •

. ;05t ̂ scr.Li^r.

i^urgeaoie Haiocar&cns oy ... uE.iNlNG on J8.'04,ao
i ,2-Dicnlorooenzena

" 1 ,3-Dicniurooenzene
i ,4-Dicniorcoenzene

i s r o m o f c r m
Carbon Tstracnicnde

OiDrcmocnio.'ometr.ane

Ciuc-roetnar.e
Ciuor.rrorrr;
i , i -Cicr.lcroetnane

i*~/ ' "•~t"7"t^^3f "*r*
1 , ,i.-C. icrior cpripane
1 Ci3- 1 , i-Oiciuorooropene

1 3romo.-netrtana (Metnyl Bromide)
1 cnicrorr.etnane <Met;iyl Cfilcr ide>
I . - - , , ,i^j MGtn v1 _er;-i i»n-.cr i ae

1 1 , 1 . 2 , 2-Tcbtracnioroetnane
, 1 Teirac.'.ioroethene tPCE)

1 Trans-i ,^-Dicnloroatriene
t a 1 , 1 , 1 -Tich^oroeinane

; , i , 2- i'r irnlorcethane
Tr ici.lcroe:nene (TCE)

vifivl i:ii;r:de
solus, rocai » • *> oy H. OHETH on od/ i* /39

V • •> i W^.* 4 W

Results

1 0.01 !6
< 0.0116
< 0.0116
< 0.011ft
< 0.0116
x 0 .0116
< 0 .011-5
< 0 . 0 1 1 6
< 0 .0116
< 0 .0116
< 0 .01 16
«. 0.0116
< 0.0115
< 0.0116
< 0 .0116
; 0 .01 16

< 0.0116
< 0 .01 '.6

0.0327
< 0 .0110
< 0.0116
< 0 .0 ! :6
< 0.0116
< 0 .0116
< 0 . 0 1 1 6
< 0 .0116
: 0 . 0 1 1 6

86. 1

Date 08/16/89
5CM rt 00-6471-07
p n rt
Order* ; 29266

Date sampled 08/03/89
Date Received ; 08/03/89
sampler • ss

'jmts Test Method

£PA 4 8010

mg/kg
mg/Kg
mg/Kg
mg/Kg

mg/Kg
mg/kg
mg/Kg
rig/ Kg
ma, Kg
.-rig/ Kg

mg/Kg

mg/kg
mg/Kg
mg/Ks
mg/Kg
mg/Ka

mg/Kg
mg/kg
mg/Kg
mg/Kg
mg- KQ

Sta. Mtd. 209F

| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



iBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE flEM/T CHECKS TO:
BCM EcHtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 10462
215-825-3600

Ii;AL rePORT
'•us is a f mai report
he results nave oeen ci-iecKea ana autnonzea f

CLIENT

PAQE

CHRISTIANA METALS COR?
-J ATTN . 
1 3CM MALL
T 00-S471-C1

^ B-M Nurr.car : -324152
| ;.:'Coticn : a-7-i 5

^^ . i s n t I ij ;

Date
BCM #
P 0.*
Order*

Date sampled
Date Recaivad
sampler

Results units

08/16/89
. 00-6471-07

. 29266

: 08/03/89
OS/03/9Q

: ES

test Method

comment: All appiicaoie results for
sample reportea on ary weignt

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



1BCM1
*^

V V

; X'.^,. ..cPCRT
Mi_i_r M • w » ' j -Li T \ i*"t ij ^. *

v-.e r...-sj:;5 ha./e

^

s

_____ CLIENT

BCM Laboratory Division S££T £T c"s T0: *\
N r̂pA^O, ŜZHM ÔN°P* 19<MNornstown, PA 19401 215*25-3800
(215)275-0281 *iw-uu

PAGE : 7
sport .
osen ii-.eckea ana authorized for release. __

CHRISTIANA METALS CORP Date : 08/16/89
M .
32?
-:o-

%•;:  JCM # : 00-6471-07
WAuL P .0 .# :

5H71-01 Order* : 29366

I 5:.-' -4Uff.;;ar ••?£*.: 53 Date sampled : 08/02/89
I ocatiir ; =--

-

V-

i :- 5 '•. i. -J,- 5 C I' * J t i 0 iT

- i O . £ Date Received .- 08/03/89
Sampler : ES

Results units rest Metnod

-«.r j .3aL*e r.aiocaroons oy j. JEKNINS on 03/0^/89 £PA # 8010
i . _-D.cniv.roDarizene ; 0.0119 mg/kg
. , s-Dicniorcoenzena < 0.0119 mg/kg

i ,jrG'Tiot crm
•-iro-:n retracn.,

• i* - . . - *-i**r n--* A

-'."L"".^.^'. r '_'„ .

r^r:et*dn-*"W

- ' i i-r .-^^r-e^

"'"•• ' : - w i C n i. C r C CJ L r

irene < 0.0119 mg/kg
< 0.0119 mg/kg

oriae < 0.0119 mg/kg
< 0.0119 mg/kg

stnane < 0.0119 mg/kg
'tn*ne < 0.0119 mg/kg

< 0.0119 mg/kg
< 0.0119 mg/Kg

.ane < 0.0119 mg/Kg
tane < 0.0119 mg/Kg
.er.e 0.0705 ma/kg

1 ; •: icr.ioropropar.e < 0.0119 mg/Kg
1 : *s- ' --Ji-:t-,l«r

*^J .' • = ."«;„ | 1 _ :" > i ,- i-:

•ooropene < 0.0119 mg/kg
.or ;prcpei".e \ 0 01 19 mg/kg

1 aroar.ottetriane '.Methvi Br:-miae) < 0.0119 mg/kg
1 •-•Uui s /" 'S^t-a, ,e

J M,:n,.^ ..r.io:
• . ; .>- . atraci
1 i'-ra^lcroeih,

Methyl Chicnco < 0.0119 mg/kg
• iae 0 .031 1 mg/kg
iloroetnane < 0 .Ot 19 mg/Kg
ne r-'CE) < 0.0119 mg/kg

1 ;'ir;- 1 ,i -Oicr lorcatnene < 0.01 19 mg/Kg«^

*•

"w.

s

;

i , ; . . : - " . • ic,'.loroetnane < 0.0119 mg/kg
> . i :-Tr ii/uorc)e;nana < 0.01 19 '"g-'^g
Tr ici'. loro-jcneoe (TIE) < 0 .01 19 mg/kg

• " .^ i . iororiwiDr- '
v . *.y^ ; .1 ^r iOS

- ^1 i a'5 • 70 LSI '•'«
• ,:a^ -jcu-is

.netnar.e < 0 .01 19 rrtg/kg
< 0.0119 mg/kg

oy .1. 'SHfcTH on 08/14/89 S C O . Mtd. 309F
83.7 %

I

| PAVMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM CoitdTi Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19402
215-825-3800

rt
' . ,3 -csy-Uj i**e ccijn c/.acned en a iJtno

CLIENT

 w

J G ~ J *T 7 1 - *./ 'i

d-7-'. o.i

Dace
3 CM #
P . O . *
Oraer*

Dace sampled
Li&ie

08/16/89
00-6471-07

29266

08/02/89
OB/nayBO

'iamoier

est

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)(b) (4)
(b) (4)



BCM BCM Laboratory Division
PA, PA

(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eastern Inc.

215-825-3800

i _ ,' •= c o r t
iv« o sen -aui.ior iiisa r >r rexease

V

<w

w,
V

i .

W

O

wJ

i

w

o

. r

t^^f

V-

«w

V-

t —

Cr!F;Z37L'A-^A i'IE"Aui ll-RP

aCi>! MAwL
Ju-O-t?! -01

' . - -Cat ion : ii i-7-',O.SA
^^x, . . 3''. C IL-

• •. - : . i :- jr ;,,- : . .;-fi

^.v.LSi.e -.aucarocns cv ., ;̂,N;I G on . . J / 0 4 - S 9
j-i' , ci'sioroDsnzcne

, ^ -L' ;c.'iiiroC6!"*ze'"(e
< ^ -w-i u..')l->roDfjnrene

'^ !*• ' . . ^ t fl »- *W.
• ' \- 1 1 "^ < W • 1 [ '

.. i "0 -• i"t . $ t r 3 c !'i i o r i o c
_ •, , :r ^oer" 13:1.3
C . o r 'Ci- iOCi ilc re/nit r;3r"(e
-jf l*n'0'i 1 J-MO*"0^3 1 i'lfli'S
::.*v:.:*L--.d.-,a
.f-*«.- ;.f cr ^
'• - : -•_ *«i-ii:r.:eL-.ar.e

•^ ^ - t a-,wri ioroe*i ' t3r.s
, , _. l-..r.io.'v-ei,-'&r,3
_ -:C:,i^.-vprc-Da-/.a

•; .^- - • , J - ._> i cr. lor cpr opera
: "o '.s- 1 - w-Oi^iuoroprc-pene
r"0,Tic,-ne:^ i.;a •; w^tny l srom.os ;
w 1 1 c r iiT.s t na.ie < ivie t r.y 1 C n lor: -Jc i
V;f;'.,-;.'.cr,i ;.n;wi'ioe
•, ,;,;-Titrac.tiorcscn3r,«
"" C ' r <"*' " - • i. u T *~ £ " f i£? ' 16 ' -^ ~ c. )

: • :..-.i- ; . i -ciOii iOroei.-:sr.s
i , , -"; ;C'-,;oroe:.nsne
, i , J- ,- .c.'.iorcetrisne

T* ic..* iroe;;iene '.T;E)
' , - iC. i iorof i.iC'o.'Retnane
• . - iy* .:niwnoa

ioiiis. i.:p;ai , ' f c j DV ;-i . 'Siit'H on J 9 / i * - - 4 9

r f

: 0

; 0
<. 0

. o
-. 0
>. 0

••, o
• 0
< 0

w

< 0
< 0

J
0
0

V 0

< 0
., o

0
- 0
s 0

* 0
s 3
C 0

0
; 0

< 0

J£,u

01
01
01
01
01
0 i
01
01
Q <
0:
01
J'-
04
01
01
01
01
01
03
01
-)*
CM
01
0'
•3 1

01
01

*?

i ts

,7
4 7

17
• i

", "*
; ?
:7
!7
* 7
:7
17
•7
£-
^ "

1 r

17
1 7
17

5u
17
17
17

17
17

"V
17
' ?

iate : 08/16/89
3 CM 1* 00-6471-07
P Q. fc :

Order* . £9266

Dote sampled 08/02/89
Oste Received 08/03/80
Sampler : £S

v'ni'.s ;ast Method

EPA # 8 0 1 0
-T.C.' KO
rny/^g
mg/Kg
rig/ kg
tig /kg
itgr/^a
rrg, KO
*"3 •' f Q
r.g, i.g
r.iQ/ ; i-g
TQ.'i-g
no/ -g
T(Q. Kg

-ng/-,g
nr.g/kg
irig/r-g
mg/Kg
^ig/^.g
mg/1-.Cf
.ng/i- g
nig, Kg
•'ta/r g
mg/Kg
ny/^-g
•ng/ Kg
?ig/Kg
.•7ig/t:.g

Sta . Mtd. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eoriom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215-825-3800

e ••• : •* : j t .5 ;iave ceen cr.ecKsa ana author icea ?or release
CLIENT

ta

ll

..HRI3TIANA METALS CCRP Ddte 08/16/89
-.TT.'i •  £CM IT ' CO-5471-07
sCM MALL -• 0.=»
^0-6^71-01 Or3er# 29266

1 3 -••'• -j-iroer -;£^iS4 uate Sompiea 08/03/89
cc.-a •_ i - n j-7- 0 . £« nsre a«c«i "ftd . os/os/no

^_^ .era u sampler ES

>..L - -r^r -. £:.-,,-( Kcsulis x,r.i;s '".351 Method

i-c r tpor'aa ;n c
. ' • zJi "r ; . -
r v * e i u n t c 2

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

f>L£ASE REMIT CHECKS TO:
BCM Eastern Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

; . . < * _ ".i;^';R"
J • 5 i - ^- f '.

CLIENT

-:i£Ci,'5<2 a." or ,-elease

> 1

..-i,-ISTIA;-.A PETALS OOF.;
•"T.M .  

caie
acn *

oraer*

08/16/89
00-6471-07

29266

Date iampieo
-•ate Received

08/02/89
08/03/89
ES

-_i' iiPS

;• * o :• csiucr. i c r o--:ie t i^ane

L .cni.' rcet/iane

.-.ie c r.d .'; e : .ve t ny 1 S r om i oe

i -Tr lu- ' . -orceti-ane

f i i j* , . ;:ai ' ' 4 v ov H SntTH on o u / ' 4 / > 9

0 0134
C C134
0.0134
0.0)34
0 013^
0 .0134

0.0134
0.0134

0 0134
0.0)34

. 0. 1 I 24
; 0.0134
-. 0.0134
, 0.0134
< 3.C134

•; o ci 34
( 0.0134
• 0.0134
0.738

-; 0.0i34
0 761

\ 0 . C ; 3 4
< 0.0134

74 '-)

jni ;5 "dst Metnod

£PA S 8010

mg/kg
;ng/i.g

•f;e/Kg
rrg/i.g

i'.a/.'.g

.-rig/KO
mg. K3

me,, Kg

•ng/Kg
ng/t-.g
Tig, i;a

Mtd. 309F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) 
(4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215} 275-0281

PLEASE REMIT CHECKS TO:
BCM Eoriwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3600

3-£yi;s
CLIENT

j. r e p o r t
v.a osen autnonzsa for

WETALS CORP

. ~ '.' *

Date
5Cr/i T»
P O.#
Oroer*

Dote
oate fieee

08/16/89
00-6*71-07

29266

08/02/89

rrpls ES

rest Method

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 16% PER ANNUM.

(b) (4)



BCM
V J

' I ~L •• :.'•'"•'.• H ''

• i :' <:£'j.t: ; -- .ave
^M CLIENT

D^^N X 1 ̂ .Uv>-vr̂ «4.>-vM , FM» ,1 :̂̂ ^ PLEASE REMIT CHECKS TO: " ..'f-'yBCM Laboratory Division BCME<*eminc.
1 850 Gravers Road 1 PLYMOUTH MEETING
w«rri«i«™n DA 1 oTm PLYMOUTH MEETING, PA 19462

("iS^S^sV9401 21M25-38°°

; ,«(_,3 . •' 2

ce.Bn c/iecxsc: ars ;?iu;nor ;zaa -'or .••tisane

^^

•>!RZS71A;'4A METALS CORP Data . 03/16/89
A 77
;cr-
00-

L--.V, -jumocr . ?Es
CCi.t;-ri '.w-

^..f,- L .:

" ; ; : ..(.i -? iC f. - -M

...,." ; sac-. e niiicar

.-i:  £CM * 00-6471-07
MALL P . O . * '

t.**7i-oi oraer* =9266

i56 Date oamoiea . 08/03/89
1^ -1 5 Late Received • 08/03/89

-•iSff-PiSr ' £S

stcu i *z !jr. i tc ^ -:;.3t Method

cons cy ^.  :-n ii-. / - > ? / . r^j -PA # 8010
-:,,:-: i-r.ic-roDenzera , 0 o* 15 ~-g,-Kg
1 . :"i -i_; . cr ior ccenzene <j . ci 15 rrtg/Kg
i , 4 -OiOi'ilCr OOS."

.- ," j-"/.'^ r /i1' T c?t

. 7 - c o ; - "eiraciji
-. M ^ ;*•'. D£ ."iZSV'te

:. .Bfo-iocii^crcffie

zene , 0 . 0 * 1 5 mg/Kg
< 0 . 0 ' '.5 r(g/Kg

c-r:ae •-. o . 01 tc. mg/r,g
. C ci '5 r,g/^g

irane • o.o i •. J A-.O/KC;
.-••;-.-:,ojicr;lorofnetii&r.e o . •: t *S mg/t.g
•;ruc ' c^t ridra
. : - _ : r : r.:,.-o
V : -c '.-iucrcet.'

±~^ , c ..-.,.'-.. or. :ei.
1 ' , - j iCi ' i^ . 'oatr
^ c ^..,;-;.cr.:or-:
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RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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BCM BCM Laboratory Division
1850 Gravers Road
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.
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PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 16% PER ANNUM.
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-^ .... ..;/..r isi;-;.;.^ . 0 . 1 1 1 *J
• . ._ -„' ;i-; 'cr.i , 0 . 0 •, ! 5

.. . .c/ .«rr . ^r: p^r.e -.. 0 . 01 ;5
; . 2 - . ..; -^••.•;.acr^pi-cperd ^ o 01 :5
r :. r i: •• o •-• ; •: .-'• * „ r o^r oae;ie \ 0 . 0 1 1 5

^ . C.;T. :.-,-:-: jr,s ;:.istivi 8-' omioe > v 0 . 0 1 1 5
_•• *- ."or.si.-'iane '. .-a wr ty l --:ilor .cs; •; 0 . 0 v.5

; . ,c- -:t racri iC r-:-st nane . 3 0115
'..;-. - c . . * ,r';i;i e.ni ;P:U) ; 0 , 0 1 1 5

.:•;• ! - . , . £ L i..f...:roi;:i,-.en£ O.IiT;

! ^-:!-l^"^e:^ne ^ o' .C- i ls
" i-., .;;•;.. .r^'/.e • rcz/ o . 0 3 i i
"•• iC..*c.. ' : • .«or i.^eti'iane < o. 0 1 15
. : . ••> . - .*v." ;0fc ; 0 .01 15

•^i:.s, ^::-l -.; sy  iTH on 0 3 / 1 4 - 3 9
:...• e; . ̂ .103 S o . S

amp led

r

JHJ : 3

-.g, .,g
•ig/(;,g
mg/Kg
mg/f.g
r.g/^g
l̂i"̂  ' k. A••'^' Kla

mg, kg

r.g/K3
.-.^/i g
• t .g/Kg
rng/1 Q
rtiO/ K^

•liC!.' ' i3

(T,g, Ky
^.g- r-9
T3- KQ
ng/ i,g

-'?->• -3
rng. i.g
r.g/i 5

mg/t.g
me. kg
Tig/ka
mg/Kg

08/03/89
08/03/89
E i?c>

3-St !VlCt rlOQ

£PA * 8010

itd. Mtd. 509F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eastern Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

1
1
1

ii •' i . ' -a l

CLIENT

ii-itc/.ea

,= :^: MAL
a cw #
p o.*
Oraer*

oaie
";ate

08/16/89
CO-6471-07

29266

08/03/89
Ofl. ' f lS/ftQ

1
1
1
1

••; s i. _ c -3 >

ES

fs: Method

i

i
_ PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(
b
) 
(
4
)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norrtstown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EcMtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3600

i

1

3i

,-- V~T . .  

;CM NlAuL
- C - - •* T 1 - 0 1

^.e.M .:•

. ...-. . _.-i,;,- , ~: . :.r. -s

-..^c^.* hi*ccar^s ;••. j  or. uo-C^-i- ,
-, , _ -il-i „,': J-crcoenza :s , o
• ,3-Oic .ioro^.-izene <. 0.
i . if-L .cnl^cDenzene < 0.
3ro.7iorc:T'i ; 0.
'larger, "^tracnl :r ice •; o .

D.trsnwt.-. ior-^t/.ane . 0.
i rc-.T.c-a; ;.vi to*i.ret..a:ie • 0
• If. ' • "• - 1 T ,-> j " a ' rt_ T , j . i j i - j " i . t O i ' w •, L-

• - • • -• -*i o
j . _- .. ,, ..-,e, ,,a-p . 0

'—— •——> * \* - * '»/ J \-' ^/ ,1 SX Li' '—— * * Srf I rf .

arcrf.i.T.et.'-ar-.s .iv.einy* ^romios) •- 0

Mft'.n . "_:ii-,3 Cucr -.OS j

re-.ra-;.j.cr-;e;!-.i.:c P;I. ^ o.

! , . , : - i - :v;-^j. cstnane < 0 .
, i- "i -" . I'tiorc-i l i'i5.n<i . 0

:r;c^ .jroeir.-jii'- ; rc£ ; o.
. r- ..'si - T 3 - * * jromair.ir.e < 0.
• • / in /i *..u jr ioti < 0.

Sate '.%a/ 16/8-3
SCM - 00-0471-07
- 0.*

Daie sampled os/03/89
caie Received D8/03/39
iftffipier : £S

suits i-n;ta :«i Matnod

iPA * 8010
O i 2 i ng, ;j,t
oici iig/r-g
0121 rug /Kg
01^1 ^ig/kg
0121 rr.g.Ka
v * c i ; îg / y-- g
0 1 ̂  * fflCi ' K3
o * 2 1 *ig / K a
0 1 2 ! -Tg -KQ

07 £3 -"ig.-1 KO

^?! •;*?'/?5
o-.:; -ng/j «
0 12 i ma, KC
cit • ^ig/v-g
01:1 mg / K g
c 1 2 1 tig/ k 3
0 , w 7 ma/ KG
01 11 -vig/i,g
o 1 c i .r.g / k g

0121 mg/Kg
0 1 2 1 -»ig/r,g
0702 :T»g, KG
0 ; a i rng/^g
0'£ i rng/Kg

. 1; ,.s , : ;: .11 . *; J>  vH witd

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) 
(4)

(b) (4)

(b) 
(4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE WE M/T CHECKS TO:
BCM Eastern hie.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

1
• • • a • -• — •-,.»•• t.1 • 1 - -f i. i '~ fJ \j i \.

: "» ; : . s •'•d.-e teen .ir.scKea
CLIENT

•IHRISTIA.VA "E ;>,_£

. ' .^ r i reoi -or :*siea.3i

3 CM 4

oraer*

08/16/89
CO-6471-07

39266

5-V- t u

08/03/89

•iatrcler

:s T=3t Method

I PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% KER ANNUM.

(b) (4)



f rv^Nv'/i ' BCM Laboratory Division
p^[ 1\/ 1 1 850 Gravers Road
U— ̂ X-/l V 1 Norristown, PA 19401

^ —————————————— ' (215) 275-0281

~~ ' . ' - - : •> - i •" . • r* r.:^crt
: •' 'li.-i : : : --i ;•. sen :.f.ecxed 5;".ci aut.' cr * use ^ cr re lease .

C
CLIENT

C.-iRIiTIANA [METALS CCRP
-,7T ,. 
£•>. MALL

.-J-^T.-OI

,„,:- ,.,-,3

,:-L . . :. T-:l:; d LAN 1C
-S- >:,••, iL

,„ .„.:-...:.., fie3uic5

,, .ja^.B ,i.:-.irci.i5 ^y J,  on 08/y^39
• ; -w . -i'i_ ; *•; & .'.nzcne < 1

• -" i T 5"" ''ar "fi"ft < 1

_.* w ' .Or or -11 < 1

.-.ic.r-:«sr:sr.£ ; 1
:-!cr :!r.;cr,:orvtr.3t?-tane ^ '
a r c." c J -. cr i o r .;me : hana : 1
.: -.*croit'.c,-e i 1
- , ,* .•" ' - : : ••"*. • 1
c ' , - r - - ** • ^-^P < 1

1 '• - • - - - -n»re -' 1
-v.ci^cror.r.sr.e -', 1

. . ; ..-.c.'i.c-r -.•crc^ane =: 1
: .c- i , ^ - o » o ;io.'vpropene •: 1
'. r -".r.d- ' . i-i. i :.Morc-pricene * 1
jr :,T.-: ,r,e t , ta, ,s - Me ;ny l srcmi ce ) < i
-.i*.ro.nt:.-.t/.s *Matnyi ur.ion^-2) ; 1
-vitt'./.'ine .; i-cr;oe 2.1
, . .i,i-Te;.-:iCMioroethar.e < i

re- s'c.^.-.; ;r ;a;n^ne tPCE) < 1
•-':-.i- ; . i-; iu.u-rcatnene : t

i. :, -r- icr. io;-ctet!«ne ^ 1

T " i c / - *w-r •: 2 ihenc (TC£) \ 1
'• •" i.cr. li' c* *.-.wrc.fr.etriane < i
.- i."yi C. i .sr ;04 N 1

PLEASE REMIT CHECKS TO; '*&
BCM EoHem Inc. ;;: %
1 PLYMOUTH MEETING ' ' • ' • *
PLYMOUTH MEETING, PA 19462
215^25-3800

•*£.-.- o-*

""̂

Dole 06/16/6-5
5CI.1 4i 00-6471-07
? O.ff
oraer* c9266

Date Sortipiej : 08/01/89
Date Receivfcd : o8/03/s«a
Sampler • •. E3

jmts TMI mtnoa

EPA # 601
•jg/i
UCJ/1
ug/i
ug/i
ug/i
'-fy / 1

ug/1
ug/i
ug/l
ug/i
ug / 1

ug/l
ug/l
uc/l
ug/l
ug/l
ug/i
ug.'i
ug/i
uu/l
ug/i
ug.'l

ug/l
ug/l
UG/ 1

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



_^_
BCM BCM Laboratory Division

1850 Gravers Road
Norristown, PA 19401
{215)275-0281

PLEASE REMIT CHECKS TO:
BCMEatfwnlnc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

i 5 .o i r . ;Q i •''•:;& ;r~

& r^Si.. 1". 3 !Yr-.'i 'CSOTi C.'.eC-i-ii

CLIENT

?-.:r r-slease

CHRISTIANA .^ETAuS COR?
•,":.;. 
S:M MA Li.
., 0 - tj <t V 1 - 0 1

i'C./i Muiicer vc*- 1 'J*

^,a,-.t ... .

. i . - " 1 . i • * * ' " * • ' *^ L. pE. <C ' T Y" TT•'- w > . . - - - . f . v . . • • • • *-. 5 5 •-< A I. .3

rur^s-asiu i-.a*:c^rccfi3 c-y  on Ji.'07/a9
' ,i-j*criiorcoenzene < i
; (3-Cic.-»iorojenz£ne < 1
i ,ir-Dicniorccenzene < i
o f ' erne t o r m ;. *
Car&on Tetracniorice < 1
^MDr^cenzerie ^ 1
C1 1 c r omocr. i& r cme i?.ane -. i
ir crncci icni ;roTi£^nar,e •• 1
C ^icroisi'.ane •, 1
- . . * ̂  r .:- r -;• r rr. ; 1
i , 1 -•-•;..,-iiir.:.3T-r,ar,9 ; i

^ , £-[" i:.i; ̂ r :a:na:V3 i i
i , .- j .o.-icrwi'.r iaro ^ t
'. , t-Dic:'i-or i^ropar.e ;. i
;*s-'. ..3O;cr,icrcorcpene •: 1
i ; tiTii' • '. . _ "•-> , '-. . i Or ii-pf Op — rii5 ; 1
Q :• crr.orr.e t r.a r.e . MO ; r/ 1 B r cm i de ) < <
•..liorcm&t.'.c.r.g iMftcf-yi w.-iloriaei i 1
*»'ii " i"i •' ". 3 r c I •'"• •. c •"' i 'i £
. , , ,., i- TO ;r senior oetnene . 1
T« ;rac..*croc-:ricp,e t ^ C c ) < i
r.'3,-.s- i.i-L/::. '. icrce^ner« < i
1 , 1 , : - T - - icr-icroethane -, 1
i . , l ' . w ' * ' f l ' w * . . , V * * v ' * - i L n Q * I C *• '

T'* io<" . i^orC'>. i~ l -c in 'wcTCl" ' " ' ) ' i
Tr ic.ucroi luoromethan-3 < 1
•/ inyi ^("ilo.'ias ; 1

Date OB/ 16/89
3 CM * 00-6471-07
P . O . *
oraer* - 29266

Date sampiea . 08/02/89
Cs rs Recei uea ; OS/03/SO
sampler ES

units rest vet nod

£PA * $01
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/i
U3/1

yg/ 1
ug/i
ua- 1
«!^ / 1

ag, 1
u3- i
ug/l
ug/i
ug. i
ug/i
L4 ̂ 4 ' X

jg/i
ug/l
ug/i
ug/l
ug/l
ug/l
yg/l
ua/i

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown. PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eoitocn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3600

\f? ff

o c.d-.e ssen c.isci.fcu en a dui.-.or irea 'or rs

V

V

CHRISTI
ATTr, o

5C-VI :*iAL

JO -0471

8CX N-moer -3am es

ANA METALS CCRP Date : 08/16/89
 BCM # . 00-6471-07

L P .O.*
-01 Oraer* 2926S

Data Sampled 08/03/89
. " -cancr. FIELD BLANK Late Received ; oa/os/a^
l̂;er,t lij

J -- -scr.p^.n

• t- « r ydaiG -.i HSlC Car iJOr15
I i . 2-^icniorcoenzere

J ; ,3-D*c,Tiorcoenzene
1 1 ,^-DicnioroDenzene
| Brofnofcrm

sampler : ES

•c-suixs unns Test Method

Oy   OH 03/07/e* £PA * 601
< 1 ug/l
t i ug/l
< 1 ug/l
i 1 ug/l

1 ra fE^n Tatraonivf iae •; 1 ug/l
"1 ^r.i^rooenzsr.e
1 _ .crc...cc.ij.oromi_iKdn
1 drcft.oj ionioroxeti ian

'̂ -J C'".io.'C.r tnar.e
| :,. ior3r^^m

1 , : -u:cr.i-roet.-;ar.e
w

*-

L,

k

-

*~^ ; ( fc.-L-icr.ioro9',ii&ne
: , : -jn,!t*;roeLf.er,e
; , i-Gi -r.icropropar.e
CiS- 1 , J-Oicnioropro
Trar.s- ' ,3-D.s.-iloroo

1 1 ug/l
e * 1 ug/l
e ; 1 ug/l

< i ug/ 1
. 1 ug/l

- i ug/ 1
i 1 ug/l
; '. ug/l
< 1 ug/l

pene <- i ug/l
rocene c i Ug/l

3 r on .c;na t naite •; we nw l B r om i oe ; < i ug / 1
wi-t .oror^einar.e <Metn/ i wiiioriae; <. i ug/l
: - se t? * .> ;ent cni^.-i je

• . i , . ,C-Tt3 t rac iaor ^
re c r oi.'.i c r ce ; n«sna t
-r i.-.s- : . u-Dicnloroa

- 1 UC/ i

eirtar.e ' * ug/l
PCE< ^ i ug/l
tr.er.e : 1 ug/l

1 , 1 , 1 -*rr icniorcetnane ; i ug- 1
' , ' , - - "r ; C 11 lor .>fct rtd
Tr i c^ ' ^c - ' ce t nfcns : TC

f'C s 1 ug.'i

E) i i ug/l
:nc/ ii3r.;i'iucrwrrietnare < 1 ug/l
u . nvl C. '.l«r i JG < i ug/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(
b
) 
(
4
)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EoMwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
215425-3800

PAGE 30
rr.;s ii a -; ,".ai report.
T .e results r.ai/a oesri r

CLIENT
end auuiorizea for release

11
I
I

3C-M NL.fiT.D3r

-••Ciui ;.r, :

CHRISTIA«A M£7AL5 COR?
MTTN. 
SCM MALL
JO-6<*71-C1

92^165
FIE- D BLANK

Date :
SCM * -
P.O.* :

oroer* :

Date sampled •
HAtR R«CftiURfl :

08/16/89
00-6471-07

29266

08/03/89
oa/o.T/flQ

I
I
I
I

sI
I
I
I
I
I
I

srtifico oy

^ac c*;r;; f ica;t i ur.i>

sampler : ES

Results c-mts lest Mctnod

•4J - 77175 SPA BUi-K ASBESTOS QC - 3339

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EcMlBfri Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19402
21*4254800

FINAL REPORT
This is a final report.
The results nave been checked ana authorized for release

CLIENT

PAGE

ĥ-.

.̂

V

1
V|

v-11
:

VMJ

I

V

w

!

.
N*

u

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number - 926125
Location : B-10-1 .5
11 en i IL> :

t— ̂

I Test Description
—— "-- ———— — -

1 Purgeaole Haiocarbons oy  on 08/21/89
1 1 ,2-Dichiorobenzene
I 1 ,3-Dicniorobenzene
I 1 ,4-Dichiorobenzene
I Bromoform
I caroon Tetrachioride
I Chiorobenzene
I Dibromocnioromethane
I Bromodichlorometnane
I Chloroetnane
I Chloroform
' 1 , 1-Dicnioroethane
l^/ 1 ,2-Dichloroethane

1 , -!-D:cnioroetnene
1 ,2-Dichioropropane
Cis-t ,3-Dicriloropropene
Trans-1 ,3-Dichioropropene
Sromomethane (Methyl Bromide)
Chloromeihane (Methyl Chloride)
Methyiene Chloride
1 . 1 ,2,2-Tetrachloroethane

I Tetrachioroethene (PCE)
Trans-1 ,2-Dichloroethene
1,1, 1-Trichioroetnane
1 , 1 ,2-Tricnloroethane
Tricnioroetnene <TCE>
Tricniorof luoromethane
vmyl Chloride

solids, Total (X) by  on 08/30/89
Total solids

Results

< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117
< 0.0117

1 .03
< 0.0117
< 0.0117

85.5

Date
BCM #
P.O.*
Order*

Date sampled
Date Received
sampler

units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

X

: 09/01/89
: 00-6471-01

: 29596

: 08/18/89
: 08/18/89

ES

Test Method

EPA * 8010

Std. Mtd. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM EcHtorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
219425-3800

PAGE

BCM Number -
'ocation ;
,-ient ID ;

Test Descrip:

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

926185
B-10-1 .5

i on

Date
BCM *
P.O.*
order*

Date Sampled
Date Received
sampler

Results units

09/O1/89
: 00-6471-01

: 29596

08/18/89
: 08/18/89
: ES

Test Method

comment; All applicable results for this
sample reported on ory weight basis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
The results nave oeen checked ana authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM GojMvn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215-625-3600

PAGE

*"*

~

**

V,

V

! 1

w

L.

L
'i

W

L

CHRISTIANA METALS 

BCM MALL
00-6471-01

BCM Number : 926126
'ocation : B- 10-6. 5
iient ID ;

Test Description

purgeabie Haiocarbons  on 08/21/89
1 ,2-Dicniorobenzene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Bromoform
carbon Tetrachloride
Chiorobenzene
DiDromochiorome thane
Bromodichloromethane
Cnioroethane
Chloroform
1 , 1-Dichloroetnane

_^ 1 ,2-Dicnloroethane
1 , 1-Dichioroethene
1 ,2-Dichioropropane
cis-1 ,3-Dichioropropene
Trans-1 ,3-Dichloropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Methyiene Chloride
1 , 1 ,2,2-TetracnloroetnaneI Tetrachloroethene <PCE)
Trans-1 ,2-Dichloroethene
1,1, 1-Trichioroetnane
1 , 1 ,2-Trichloroethane
Trichioroetnene (TCE)
Trichiorof luoromethane
vmyl Chloride

solids. Total <*> by L. on 08/30/89
Total solids

Results

< 0.0116
< 0.0116
< 0-0116
< 0.0116
< 0.0116
< 0.0116
< 0-0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116
< 0.0116

86. 1

Date
BCM ft
P.0,#
Order*

Date sampled
Date Received
sampler

units

mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
rug/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

I

: 09/01/89
: 00-6471-01

; 29596

: 08/18/89
: 08/18/89
: E8

Test Method

EPA * 8010

Std. Mtd. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) 
(4)

(b) (4)

(b) (4)



-V,

BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eoriom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215-825-3800

FINAL REPORT
Tnis is a final report.
The results nave oeen checked and authorized for release

CLIENT

PAGE

I CHRISTIANA METALS CORP
>J ATTN: 
1 BCM MALL

, I 00-6471-01

1
1 BCM Number : 926128

, f ' ocation : 8-11-63\_ , , ... — — ————————————————————————————————^_^>ient ID

Test Description

PurgeaDie Haiocaroons by  on 08/21/89
. 1 , 2-Dicnlorobenzene

1 ,3-Dicniorobenzene
1 ,4-OichloroDenzene

i Bromoform
carbon Tetrachioride
Chiorooenzene
Dibromocniorometnane
Bromodicniorometnane
Chloroethane
Chloroform
1 , 1-Dichloroetnane

•I**-*" 1 .2-Dichioroetnane
j i , 1-Dicnioroethene
1 1 , 2-Dichloropropane

[ 1 Cis-1 ,3-Dichloropropene
*J Trans-1 ,3-Dichloropropene
1 Bromometnane (Methyl Bromide)
1 Chioromethane <Metnyi Chloride)

^1 Metnyiene Chloride
1 1,1 ,2,2-Tetrachioroethane
^1 Tetracnioroethene (PCE)
1 Trans-1 ,2-Dichloroethene

^m 1,1,1 -Tr ichioroethane
1 1,1 ,2-Trichloroethane

i 1 Tricnioroethene (TCE)
J Tricniorofiuoromethane
• Vinyl Chloride
] solids, Total <\) by  on 08/30/89

^J Total solids

Results

< 1 .18
< .18
< .18
< . 18
< .18
< .18
< 1.18
< 1.18
< 1 .18
< 1 .18
< . 18
< .18

9.8
< .18
< .18
< .18
< . 18
< . 18

.44
< .18

10.2
< 1.18
36.0

< 1.18
3280

< 1 .18
< 1.18

84.5

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
sampler

units

mg/kg
mg/kg
rig/ kg
mg/kg
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

X

; 09/01/89
: 00-6471-01

: 29596

: 08/18/89
: 08/18/89
: ES

Test Method

EPA * 8010

Sta. MtO. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Nocnstown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCMGoMMTi Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215-825-3800

FINAL REPORT
This is a final report.
The results nave been checked ana authorized for release

CLIENT

PAGE

CHRISTIANA METALS CORP
ATTN:  
BCM MALL
00-6471-01

Date
BCM tt
P.0.#
order*

09/01/89
00-6471-01

29396

BCM Number
Location

926128
B-11-65

Date sampled
Date Received

08/18/69
08/16/69

lient ID :
-*
Test Description

comment: AH applicable results for this
sample reported on dry weight basis

Results

sampler • E8

units Test Method

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eojitfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19*62
215425-3800

"*> V
v V*

FINAL REPORT
This is a final report.
The results have been checked and authorized for release

CLIENT

PAGE

1
L-

u

1

t.

i,

1
I

1
L

L̂

1

'

1̂
^

•v

1.

1 CHRISTIANA METALS CORP
1 ATTN: 
1 BCM MALL
1 00-6471-01

I BCM Number : 926129
I Location : B-12-4.5
, ueni 10 :

Test Description

Purgeabie Haiocarbons by on 08/21/89
1 ,2-Dichlorobenzene
1 ,3-Dicniorobenzene
1 ,4-DichlorobenzeneI Bromoform
Carbon Tetrachloride
Chiorobenzene
Dibromochloromethane
Bromodichioromethane
Chioroethane
Chloroform
i , 1-Dichloroethane

, 1 ,2-Dichloroetnane
P^^ 1 , 1-Dicnioroethene
I 1 ,2-Dichioropropane
I Cis-1 ,3-Dicnloropropene

Trans-1 ,3-Dicnloropropene
I Bromomethane (Methyl Bromide)
I Chlorometnane (Methyl Chloride)
I Methyiene Chloride
I 1,1 ,2,2-Tetracnloroethane
I Tetrachioroethene (PCE)
I Trans-1 ,2-Dichioroethene

1,1, 1-Trichioroethane
1 ,1 ,2-Tricnioroethane
Trichloroethene <TCE)
Trichiorofluoromethane
Vinyl Chloride

solids, Total (X) by  on 08/30/89
Total Solids

Results

< 1 .15
< 1.15
< 1.15
< 1.15
< 1.15
< 1.15
< 1.15
< 1.15
< 1.15
< 1 .15
< 1.15
< 1.15
< 1.15
< 1 .15
< 1.15
< 1.15
< 1.15
< 1.15
< 1.15
< 1.15
< 1 .15
< 1.15
< 1.15
< 1.15

157
< 1.15
< 1.15

87.1

Date
BCM *
P.O.*
oroer*

Date Sampled
Date Received
sampler

units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg

%

: 09/01/89
: 00-6471-01

: 29596

: 08/18/89
: 08/18/89

E8

Test Method

EPA * 8010

Std. Mtd. 209F

PAYMENT 18 DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM KMtorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482
215-825-3800

FINAL REPORT
.__ This is a final report.

The results nave been checked and authorized for release
CLIENT

PAGE 10

X——

*«»

•*••

1

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

I BCM Numoer . 926129
Location ; B-12-4.3

L Lien: ID :h"Test Description

Date
BCM *
P.0.#
Order*

Date sampled
Date Received
Sampler

Results units

= 09/01/89
: 00-6*71-01

: 29996

08/18/89
: 08/18/89
: ES

Test Method

comment: AH applicable results for this
sample reported on dry weight oasis

PAYMENT IS DUE UPON RECEIPT OP INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM GcNtam Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482
21*425-3800

FINAL REPORT
This is a final report.
The results have been checked ana authorized for release

CLIENT

PAGE 11
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CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 936130
Location : B-12-6.5
iient, lu ;

Test Description

Purgeacie Haiocaroons Dy  on 08/21/89
1 ,2-DichloroDenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Bromoform
Caroon Tetrachloriqe
Chiorobenzene
Di&romochioromethane
Bromodichioromethane
Chloroetnane
Chloroform
1, 1-Dichioroetnane

./ i ,2-Dichioroetnane
1 , 1-Dichloroetnene
1 ,2-Dichloropropane
Cis-1 ,3-Dicnioropropene
Trans-1 ,3-Dichloropropene
Bromometnane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Methyiene Chloride
1.1,2, a-Tetracnioroethane
Tetrachioroethene (PCE)
Trans-1 ,2-Dichloroethene
1,1. i-Tricnioroethane
1 , 1 ,2-Trichioroethane
Trichioroethene (TCE>
Trichiorofluoromethane
Vinyl Chloride

solids, Total (%) oy  on 06/30/89
I Total Solids

Results

< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
0.357

< 0.0605
< 0.0605
< 0.0605
< 0.0605
< 0.0605
6.99

< 0.0605
< 0.0605

82.7

Date '- 09/01/89
BCM # : 00-6471-01
P.O.* :
Order* : 29596

Date sampled • 08/18/89
Date Received : 08/18/89
sampler : ES

Units Test Method

EPA * 8010
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/kg
mg/Kg
mg/xg
mg/kg
me/kg
mg/kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Std. Mtd. S09F
%

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCMEoBtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

FINAL REPORT
This is a final report.
The results have oeen checked and authorized for release

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

PAGE 12

Date
BCM # -
P.O.* :
order* :

09/01/89
00-6471-01

29396

BCM Number
1ocation

926130
B-13-6.5

Date Sampled
Date Received

08/18/89
08/18/89

xient ID :

Test Description

comment. All applicable results for this
sample reported on dry weight basis

Sampler .• ES

Results units Test Method

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EcHtorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
2154254800

FINAL REPORT
This is a final report.
The results have Deen checked and authorized for release

CLIENT

PAGE : 13

>-

L

w

v,

1

*"

*-.

V.

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM Number : 926131
Location : TRIP BLANK
neru xu :

Test Description

purgeable Haiocarbons by  on 08/21/89
i , 2 -D i cniorooenzene
1 ,3-Dicniorobenzene
1 .4-Dichloropenzene
Bromoform
Carbon Tetrachioride
Chlorobenzene
Dibromochlorome thane
Bromodichloromethane
Chloroetnane
Chloroform
1 , 1-Dichioroetnane

., 1 ,2-Dichioroethane
*~f* 1 , 1 -Dichioroethene

,
+.

•,
!

*"

1 ,2-Dichioropropane
Cis-1 ,3-Dichloropropene
Trans-1 ,3-DiChloropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl chloride)
Metnylene Chloride
1 , 1 ,2,2-Tetrachloroethane
Tetrachioroetnene <PCE)
Trans-i ,2-Dichloroethene
1,1, 1-Trichloroethane
1 , 1 ,2-Trichioroethane
Tnchioroethene (TCE)
Tricniorof luoromethane
Vinyl Chloride

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<
<
<
<
<
<
<
<
< 1
< 1
< 1
< 1
< 1
< 1

Date
BCM *
P.O.*
order*

Date Sampled
Date Received
sampler

Units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

: 09/01/89
: 00-6471-01

; 29596

: 08/17/89
. 08/18/89
: ES

Test Method

EPA * 601

PAYMENT IS bUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a final report.
me results nave Been checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM Eastern Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19442
21M25.3800

PAGE

w.

V.

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM NumDer : 926132
Location : FIELD BLANK

(lient ID :

est Description

Lirgeaoie Haiocaroons oy  on 08/21/89
1 ,2-Dichiorooenzene
1 ,3-Dichlorobenzene
1 ,4-DichloroDenzene
Bromoform
caroon Tetrachloride
Chiorooenzene
DiDromochiorometnane
Bromodicnioromethane
Chioroethane
Chloroform
i, 1-Dichioroethane

.^ 1 ,2-Dichloroethane
* """ 1, 1-Dicnloroethene

S

*"

1 ,2-Dichloropropane
Cis-1 , 3-Dichloropropene
Trans-1 ,3-Dichloropropene
Bromomethane (Methyl Bromide)
Chioromethane (Methyl Chloride)
Methyiene Chloride
1,1,2, 2-Tetrachloroethane
Tetracnloroethene (PCE)
Trans-1 ,2-Dichloroethene
1,1, 1-Tricnioroethane
1 , 1 ,2-Trichioroethane
Trichioroethene (TCE)
Trichlorofluoromethane
Vinyl Chloride

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

Date : 09/01/89
BCM # • 00-6471-01
P.O.* :
order* : 29596

Date sampled ; 08/17/89
Date Received : 08/18/89
Sampler : ES

units Test Method

EPA * 601
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
Tnis is a final report.
rne results nave been checked and authorized for release

CLIENT

PLEASE flEM/r CHECKS TO:
BCM GoBtoT) Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
21S-82S-3000

PAGE : IS

BCM Number :
Location :
.ient ID :—•-•

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

926132
FIELD BLANK

Test Description

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
sampler

Results units

: 09/01/89
: 00-6471-01

: 29596

: 08/17/89
: 08/18/89
: E8

Test Method

certified Dy :

BCM Laboratory Director

Lao Certifications:

PA - 46-007
AL - 40300

NO - 77175
MD - 136

EPA BULK ASBESTOS OC - 3339

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WIU BE SUBJECT TO AN INTEREST RATE OF 10% PER ANNUM.

(b) (4)

(b) (4)
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/̂"NV /I BCM Laboratory Division
""T|[ J \/ 1 1 850 Gravers Road
— ̂ X l̂ V 1 Norristown, PA 19401

J /O4C\ 17C niO4

iL hi1- 'w'.-i .

5 ,i. L fir..-,i rspcrt
."£i-it; ".i'-a caen c?i'2c>'.*;!fl anc autficr i^e-a ?:•' t'Si^ase

•• CLIENT

•-hnlSTIAWA '.-ET^LS ..:<*P
ATTM: 
BCM MALL

PAGE

Dat
EC vi
P 0

e
*

. *
•,0-^71 -vi Oroe:'#

* a^/t ?-j<no*.~ ./2756o Date Sampled

1s t
¥^3

J PU>

•
1 1

; 1
m 3

1
1 ;-

at ; ; n «!«- 1
cnt *0 • vMFILTERED

t ^3Cr l PC.on r»«*UH3

^cdo.o ,,d.:cdraon3 ov   .;n - . . / O E / 3 4

. i-L iC:" tJ.or c-oenrene < :
, J-c-.oi;iG.'ccsnzene ; 1
- •+• L . cflj-orcceinze'iE :. 1
rcinoTorrc. < i
arocn (etracnior ioe < 1
i^°'::;£Rze?e . , < !

Tl 3roT.cjTc"ioi-ImeSRane < i

1 -
..^orcstr.a.-.e •. i

J ",'^^lor^trta.e 1 i
' 1

^
, ' -L i cr.ioros t.-'ifcne ; 1
. i- -Z- .Oi'iior ^propane . i
i i- : , i--i ;r.*or"C'Jrop&r,C •. J
raii,i- 1 . j -o i CM! or opr opens ; 1
romorrieti^ana tflet.'.vl aromiae , < i

•̂ !_Tu.cr c.fieincne -.iwetnyl unicriae) : 1
( rrtetnylene Cr.iorice < 1

1 , i ,c ,c-Te;ra;^iloroetnane < 1

| T- 'ans- i ,u-OiCP.icroetnens < i

1
T

, * . ' . ~ i r ;cr :* i *octnanB \ t
. ; . •= -Tr : ̂ ..i.Toetnane < 1
r i cr.icr oei.-iene i TCE ) < 1
r icniorof luorometnane < 1

vinyl w.Ti ir i je < 1

1̂
1 HI 'i
i

c - r xae cv j. FICKE on 09/07/39

ra;e as N ay j. SUTHERLAND on co /os /as

Date Recei
Sampler

•„•«!

•jg/
uc/
ugf
ug/
ug/

vea

"

1
1A.
X

1
1

'
1

___.
09/23/89
00-6471-01

29300

08/29/89
08/29/89
BM

T-fst Metnoa

£PA * 8010

ug/l

ug.
ug/
ug/
ug/
ug/

uc/

ug/
ugr

ug/
ug/

ug.
ug/
ug/
ug/

1
1
1
T
*

1

1

1
!_

1
i
1
1
1
i
1
1

ug/l
ug/l

mg/ -
EPA # 3*0.2

£PA# 353.2

(b) (4)

(
b
) 
(
4
)



BCM
is a

BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

cean cr.ecKeu ana auinor.zsa ror

CLIENT

_ :>-.. at* or,
Clic.'U 13

CHRISTIANA ,v)£TAL3 COS?
ATT,1;; ^
3CM M-ILL

'27566

JNFILTERED

Date
3CM *
P.O.*

care sampled
cate Recei -ed
sampler

00/22/89
iO-6471-01

29800

08/Z9/89
08/20/89
BM

Results

0 7 3'3

units "est Method

ph - Fitia i-y :A FISH. or. 06.- 30/80
1. M - r . c i G £ '•

S p 2 C i - " » c -c-nouOtancs - Fisia oy M FliH on 08/30/89
spec i f ic conauctancetur.nos/crr. @25 Dtg O 95

Sto.'Jn

umnos

EPA * 150. 1

EPA #120. 1

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

a T mil r e p o r t .
i1.* .,3vs ceen cnecKea ana authorized for

PAGE

CLIENT

ChRISTIAMA METALS CORP
ATTu: 
ec.vi MALL
CO-IS**" 1-01

*J 8 CM NwifflOer : 027567
1 Lu

u

PL.
X

1

Sm

J

1
^

canon - *iw-4
lent ID LNFI*.T£RED

bi .as--, ip.^on

rjc=i--is Hoiocarconj D/  or 0^/03. 8<:;

i o-o..un.i.uruLen*.ene
; ft-^iiricroo-snzar.e
Broff.of orm
•-arccn Tetracrtionoe
cniorocenzene
i- iorv-'fioc.'iio.""0i7te trtoTe
arojriOJic.-.lorom-athene
uriioroetnane
Ci'i ̂ or c f crffi
i , j -CiC,,.ioroetnane
i , t-L iciaoroetr.ane

_ 4 0 - i , i-Jicrilorcprcpene
Trans- 1 .i-uicnloropropene
Drcrnometflans .jvietnyl eromioe)
Cniorc/neonane -Methyl cnlcrioe)
^et.'iyier.c «niorja«
1 , i ,£ ,2-7e:racr.ioroetnane
retr3cnior;c!tr,er,e (FOE*
Trans- •: , ̂ Oicnicroelhens
: , ; , , - rr icr.ioraetnar.e
i , • , c - T r icr.ioroethane
Tr icriloroeinene <TCE)
Tncr. -or of luorome thane
yinyi ^irtloriae

Rasui'.s

< 1
< 1
< 1
\ •

< i
< 1
< i
< 1
< 1

1 1 2
, 1

5 . 5

v !

-; 1
i 1
, i
t 1

SEE ?CE
-J4 . 9
3 t 6
18. '4

; 1
11 10

<; 1
^2 .2

Data
BCM *
P.O *
oraer*

^ste samp lea
Date Received
sampler

jmts

ug/l
ug/ 1
ug/l
ug/l
ug/l
ug/l
uci/i
ug/l
us/I
uc/1
U£ /I

ug/i
ug/l
ug/l

ug/l
ug/l
ug/l
ug / 1

ug/l
ug/l
ug/l
ug/l
u^/i
ug/l
ug/i

Fluor ije Dy  on 09/07/39

Ni
ri^inae
irate as H oy   On 09/05/3-4

'4. 1 ng/l

09/23/89
00-6471-01

: 29800

- 08/29/89
• 08/29/39
: SM

Test Method

EPA * 80^0

EPA * 340.2

EPA* 353.2

(b) (4)

(b) (4)

(
b
) 
(
4
)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

r,,e
i report.
ire teen c 3.:̂ '3Cf er.o author izaci for release

CLIENT

CHRISTIANA iflETAuS CORP
ATTN. 
BCM MALL

* - J 1

Date
3CM #
P 0.*
Oraer*

09/22/89
00-6471-01

29800

;M .suiftoer

client ;

'•227507
MW-4
JNFIL7E3ED

Date sampled • 08/29/89
uate Received - 08/29/8$
Sampler • BM

results

7. '3
i - - ;SlJ i. y-  on 08,
ph-r ; ei-3

- f:*ia cy A SMUCKLER on 08/29/39
spaci f^c Concuctance<umnos/cm i£5 c-eg o

L

un;ts Test Method

•T.g/i

bta.on

umhos

E?A * 150. 1

EPA *120. 1

(b) (4)

(
b
) 
(
4
)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

1
E

1

1
I

]|
I

I

" , - . t £• i» a T ; r.-ii report .
r; •* -3::. ̂ ti .av2 seer. cracKeo 6na au'.nor :iea for i

^^^m CLIENT

;HHI3TIANA METALS CORP
ft.'TN . 
aClfl MALL
s.O-3471-.Ji

*>...,! .•ju.-nber ^£7568
Loca;. ;.r, ; MW-S
Client 1^ - -NFILTcREO

^>^ c C c: 5 C .*" i p ̂  t o n

si.-^ao_.: «a.;ci.-COn.3 oy „ 3,'0-DT en t -> /o i /35
-: . t--:Cii iorcoenzene
i j -c-;C;U-rocsnz«ne
; ---L'i;niorc.oenzsne
Sromof :rrr.
C'iroc-0 ^fttracniorictc
C'"-io.' -.osrirene
Jiirimccnlorcmetnane
3'OT.oaic.iiorcmetr.ane
-i-.lir;fi:;'iene
•" '-'t i or ~ ^ orfl

". . ) "Li^n^orost ,'isn6
i ,.; -o.chioroctnana
i . • -CiCfUoroetnene

^S'l .^ -o. onurcpropane
LI*- ; . 3-G:Cfi-.oropropene
Trans- i , ̂  -Oicnloropropene
aroificmetnane '.letnyl 3rorriide>
Cr.ioro.r.etnana vMetnyl Cnionaej
i-'ieiciy is.'s cr.ior ice
t , : ,c , a-Tecra:r.ioroctnane
^et "acnio "c-3 ti'iSns -PCE'.'
trans- ! , i-Oicniorcetnene
-. , i . ', - , r :cn ^.cTceinane
i . i ,^-"r icniorcetnanc
"~ * i " i"i j r ofiT nfiic, t TCE j
Tr iCL-orofuorometnane
r f in>i C.uoriae

-e.e*se

r.eauiu

< i
< i
< 1
< i
( 1
; 1
< 1
< 1

3 . 3
< ',

16.5
< 1
< 1
< 1
•: i
s 1

'. 1
< 1
: 1
< 1
< 1

18.5
< 1
< 1
< 1
< 1

4 . 2

f
PAGE : 5

——— |
Jete 09/22/89
BCM # : 00-6471-01
•3 . C # •

Oraert 29800

Date Sarcplea : 08/29/89
Date Received 08/29/89
sampler : BM

v-r. i ts rest Method

EPA # 8010
--g/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
uc/ 1
-(§ / 1
ug/l
ug/-
i.y/1
wig/:
ug/l
ug/*
ug. l
jg/;
ug/l
ug/i
ug/l
ug/l
ug/l
ua/l
ug/l
ug/l
ug/l
ug/l

,c cy  on 05/07/89

: £3 fl &/   on 09/21/89
9 56 mg/i

EPA * 340 .2

EPA* 353 .2

1

(b) (4)

(
b
) 
(
4
)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

M.5 is a final report .
.e results na^e t/cen cnecKea £na aut^cnzso for re

«&

CLIENT

;_c-cat ion
0

CHRISTIANA METALS CORP
ATT.-4. 
2CM MALL
00---, 471-01

927566

UNFILTERED

Date
3CM *
P.O.*
oraer*

Date Sampiea
Date Received
Sampler

09/32/89
CO-6471-01

29800

08/29/89
08/29/89
BM

Jsscr: i t icn Results

OH - f i£ ia ry   on 08.'
pH-f-' ieia 6 ,62

Sp^-'Ciric conajccanca - .-ieia cy   en 08/29/89
speci f ic ccnOw-ctancecjrnnos/cm ess oeg C» 4600

units "rest Method

mg/i

sta.un

umno;

EPA * 150.1

EPA #120.1

(b) (4)

(
b
) 
(
4
)

(
b
) 
(
4
)



• rr\/*Nv /i BCM Laboratory Di\
r""n|[ I \ / 1 1 850 Gravers Road
1—— /V^l V 1 Norristown, PA 19401

t j it* c\ O7C noonx •— " ————— ———— ————— s (Z15) Z75-OZ81
FJ.NML ftcPCmT
r . - i g 40 d « i:~o* repc.r: .
T»^ resins ;iave oeer. ciiecKec ana authorized

J______ CUENT

^hr.;STlA!-4A ^T.-^S COrvP
A*TN : 
8C.Vi .ViALL
JO-OV71-01

BCM hunoer ; ^i7S69
UOCa". iOil . irtto-O

Client ^L • vNrltTERED

^3c oa5cr.pt,*,,!

Pa'OSaOiU r-iaiOCa.'OO.^S Oy  -1 fi C ^ / O S - t
1 ,£-DiCrtior:cer2ene
1 ,3-Oicnloroosr.zcne
i ,4-L'.cniorcienzene
BroT.oforn
Caroon Teiracnioriae
cnioroosrzene
CiDro.iiccniorometnan*
arc.Tioaic.'-.ioro.Tieiflane
Cfiloroetriar.e
C'Uoror ;;rm
i , i -Jicniorc-stnane
i , £ - _ icniv.'oethar.e
1 , 1 -Li<i,.Kiroeir.ene

-— / i . t-j icnaoroifopane
wio- i .^-OiCMorcproper.e
Trans- i ,1 -OiCfii ^ropropane
tjrcfnon'.eci'iarie 'Meinyl fire-mice)
Cr.ioroT,etnan* (Wetnyl :nlor-.ae)
,^ein>iene cniorue
1 , i , c. ^-Tecrdcr.iOroetnane
Teiracriior-cir.er.e t ^CE i
Trans- 1 ,.;-0;ChicToeinene] i , i , 1-T,- icnloroecnar.e
i , i . c-Tr icuioroetnane
Tr.cnloroet.iene <TCE>
Tr icn.orof iuorcmetnane
\/in/i cr.ionae

/ision

for release.

RflSUxtS

( 1
; i
< i
< 1
< 1
< 1
< 1
< 1
< 1
•• *

0 9
<; 1

0.5
\ *
< 1
< i
< 1
< 1
< 1
; 1
; 1

82. <t
70. 1

< -
536

< 1
8.7

-" "-iff'-'<-:.- "fy

PAGE : 7

——— |
Date : 09/22/89
3CM * : 00-6471-01
P.O.* -
Order* 29800

Date sampled : 08/29/89
Date Receiveo - oe/29/89
Sampler . BM

!Jn; cs rest wethoa

EPA * 3010
ug/l
ug, i
-jg/i
ug/l
ug/l
ug/l
ug/i
ug/l
ug/i
ug/l
t,g/i
ug/ 1
ug/l
ug/l
ug / i
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i

Fluorue oy j. r l C x E on 09/07/39
:ce

;c 63 H CV  on 09/05/89
ma /i

EPA # 340.2

EPA# 3 5 3 . 2

(b) (4)

(
b
) 
(
4
)

(
b
) 
(
4
)



\BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

This i* & f max report .
T,-.e re3-u-.es :--,a</e ceen c for release

PA-JE

CLIENT

CHRISTIANA METALS C
 

3CM MALL

Date
SCM *
P O.#
oraer#

09/22/89
00-6471-01

S9800

CliStU ID

927569

OMFILTERED

Date sampled
Date Received
Sampler

08/29/89
08/29/89
BM

•. i iraia oS ;•*
ov  5n 08/29/39

Results

specific conductance - Fieia oy A SKWCKLER on 08/29/89
Specific conauctanceiumhos/cm £25 Deg o 710

units Test Method

T.a/1

std.un

umhos

EPA *> 150.

EPA #120.1

.

(b) 
(4)

(b) (4)



"BCM
>

~~~ FI^AL REPORT"
Ti'ilS * : 3 f IMO! T

me -er-ui'.'j nave

•••• CLIENT

BCM Laboratory Division
1850 Gravers Road
Norristown, PA 10401
(215)275-0281

epori .
^een cneci-.ea anc auihoniea for release.

"• CHftlSTIAWA PETALS 
 

1 ECM WALL

| °°~

-J tfw. *, Iw - ¥ ,

t*7i-;i

£70
• Location : Mw-7
1 Client -i, : JNFILTERED

,

PU ."" Ci ''J -0 j. S Ko 1 C Cd *

. , ii-uici-aorooen

Results

OOPS DV   or OsJ/ut, 3$
zervs - < i

1 ,j-L!iwrnoroDerrane •' i
; ,-*-u.;.'iiorojen
S^c.roform

zene c 1
< 1

Careen •'etracnioride < '•
Crtiorcaenzene
^.c'cmccruGrorcs
8 •' orrio o : c r. 1. o r ome
'-.'acrcetnane
C'1;ior .- f orm
: , : -^ic.".*.3rottf

< 1
thane < i
thane ^ 1

( 1
\ i

ana 1 3
1 ,c -L .crui-Toeiriana <. 1
i , ; -uiCi-.;oroeir

J^^"- • - " - '.cnioroprc
^i£- * . --c icnior

ene < i
pane ( 1
oprcpene i 1

Tf-an,. - . , i-DiC'uoropropene < 1
ct'^r.OfT'fi Cliche *•'einyi arom;3e> < 1
C»-icronr.e:nane tr/tetr.yi cnionao < 1
.^tuyii-fie ^r.ior
1 . i ,2 .i-Tstracr
Tet r ..civ-cr-etne

*ae < 1
loroetnane < 1
re iPCE: <. ;

Trains -i , i£-Oi Ohio roe tnene 49 .3
-. , ; , - ; • iccrioroei.'iane 2.5
i , . , L- vr lO.iioroeiriane < 1
Tr icnioroetnene i TCE ) 78.9
rr ic r ,_orc f luoronethane < t
vir..i -r^or^ae < 1

FUOr-.Cs ov J F  OP OV/07 /89
r ivj^r .as 5 66

Ni'.rate o5 U C/ J  on L9/05/89

•,(*•
'' ' / -.

PAGE ; 9

-——
Oat? 09/22/89
BCM * 00-6471-01
P C.# :

O'dertt 29800

Cate sarrpisa : 08/29/89
Date Receivea : 08/29/89
Sampler .- BM

ur.iis Tsst Metnoa

EPA # 3 0 1 0
ug/l
jfl/1
ufi/1
ug/l
ug/l
ug/l
uy/i

~
ug/l
uj/:
ug, i
ug ' 1
ug/l
ug/i
uc/l
ug/l
ug/l
u^/i
UC.'l
ug/i
ug/l
u 3 / A
ug.'l
uc, / 1
uc/i
U9/3.
ug/l
ug/l

EPA * 340.2
mg /i

EPA# 353.2

(b) 
(4)

(
b
) 
(
4
)

(b) (4)

(b) 
(4)



T.BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

TH ; 5 . I 3 f ; ,"*&! .' E G O T t
PAGE •to

CLIENT

;HFiISTI^riA ME7AL3 CORP
ATT.,: 
5CM MALL

JHFILTERED

3 CM *
P 0.*
Orcer*

Date sampled
Date Received
sampler

00-6471-01

29800

08/29/89
08/20/89
BM

.-iO^Ct JI1C3 - FiSid 0V A
5 6 3

^KLEft OH
£5 c/sg C

est Method

Std.un

ufflhos

EPA * 150.1

SPA #120.1

(b) (4)

(b) (4)



TBOvl BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

275-0281
L . . i s is a f i^f.1 r e p o r t .
"re results .-.ave ^een cnect'.eo ana authorized for release

PAOE 11

i
i
i

COSP

E-M Numoer

1 Location
Client 1C

ATTN: 
BCM MALL
00-6471-01

487571
MW-1
FILTERED

Date
BCM *
P.O.*
Order#

Date Sampiec
Date Received
sampler

09/22/89
00-C471-01

39800

08/39/89
08/29/89
BM

1

I

i Description

C h r o m i u m oo Cr Dy P. GO*.D3T£Ii'4 on O v / ' . 5 / 3 9
-.nro.:iiur.

COOper Dy P OO.D3TEIN on 09/13/3*

results

< 0 . 0 1

0 .03L
Metal iigastiin two cnarge) DV LCRI JONES on co/08/8«

Metal Digestion 9/8/89
N1CK61 oy P. GOLJ3TEIN on 0?/13/39

ornts Test Methca

•IP A * 6010

EPA * 6010

EPA * 3010

EPA # 6010

T.g/l

mg/i

M/o/v

m.g/i

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

;. is is a - irioi repc>r: .
r-e r2s^ii:- iavs oeen ciiec w ana author iz*3 -"or

12

CLIENT

• CHSISTIAfJA ;v.£TiLH. CO'-i'P
• A TIN: 

BCM ,V)ALL
V jO-6**7 1 - J '

1=!C;v] NUrtiCer : V27572
_C-u. -.

client -u . r lLfEREO

^^>:L i-escripi ion sesulis

C(" .':».•. «.r. is -.r cv P 3C*.OtrcI'i :-r. 0 9 / ' - s / 3 9

1 - .7 .-r.i^rr, 0 . 0 1 1
COMper ^-/ P.  on O i / ' 5 / 3 > 5

L _,t ' » • n a?7w-^lh-w^ <J . tJ G. f

IMctai 0:$esticr. INO Cr.arge) cy I.CRI ^Or;es on 09,08/89
Tfleiai C'lgsstior, 9/8/69

, NiC^C^. CV P  in 09/15/3*
•'iiCr.ti 0 .26*

1

1

r

oate ; 09/22/89
8CM # : 00-6471-01
P . O . * :
order* : 29800

Date sampled . 08/E9/80
Date fleceivea ; 08/29/89
Sampler : 8M

units Test Metnoa

E-A * 0010
mg/l

EPA * aoio
rr,g/l

EPA * 3010
M/O/V

EPA * 6010
mg/l

1
1

(b) (4)

(b) (4)

(b) (4)



•w-

"

'̂

,

*™

k.

' CD/'Nv A BCM Laboratory DMsion
f̂ L J\/| 1850 Gravers Road
1—— 'V l̂ V 1 Norristown, PA 19401

^- —— . —— — —— ———— ' (21 5) 275-0281
FI" AL i-!ii-C"T •
".'.IS l e a f ::Mi report .
Trie reaui'. : r.ave oeer. cnecKea -snc au:no:'izej fo:' release.

,______ CLIENT

CHRIST IAHA METALS CC.SP
ATTN. 
bCM .-ALL
;j-»i*71-Gl

tOi'«* '-'tifncsr - >£75"3
Lwcat .on . MW-5
ciien; .0 = - ILTERED

^ t̂'.= C jd i c r ip^ i i on fiesulis

Civ ^niium io L.' wV  en C*/ 15/39
C.. rv.Mw.fr. : 0- Ji

Cooper oy P. OOuL-STEIH on 0 9 / ^ 3 / 8 9
•-C-pyrr C .022

Metal uigasiion INO Cnarge) Dy LOftl JONES on 09/08/89
i-flfi^ai Oi jest 4 OH 9/8/8'3

1 Ni>~,Aei cy P.  Or, 09/'.5/Q9
• i iCkei 0 .090

IS *

F AGE : 13

___.
Date 09/23/89
BCM 4 : 00-6471-01
P 0 tt ;
Order* : £9800

Date £amplao 08/29/89
Date Receiuea - 08/29/89
sampler : 6M

units Test Methoa

EPA # 6010
^g/l

EPA * 6010
mg/l

EPA 4 3010
M/O/V

EPA * 6010
Tig/i

(b) (4)

(b) (4)

(b) (4)



FI..AL REPORT
.V;5 »s a r ir-ai v e p c r t .

TI-S r-is-uis f,3ve oasri cnsCKeo anc

BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

liTi^eJ fcf release

PAGE 14

CLIENT

•_ri.-.IoT-A)JA METALS
nTTM: 

C 0-6^7 1 -u 1

•1 _1J • If'I* O

f iLTHfiEO

Cate
BCM *
P 0.#
order»

09/22/80
00-6471-01

29800

Date sampiec 08/29/89
Date Received . 08/29/89
sampler . SM

LCw

Oescriotion Results

i-ftiium as w/ GV P O  in GO/ '*5'3v

per iy P. on 09/13/39

ai Digesticr <HO Charge) oy LGRI JONES on 00/08/89

K*l oy P.  .^n 09/15/89

0 . 0 1 C

0.021

9/8/S9

< 0 04

TKJ/I

units ~est Metnoa

£?A * 6010

EPA * 6010

EPA * 3010
M/D/V

EPA *» 6010
rag/*

(b) (4)

(b) (4)

(b) (4)

(b) (4)



BCM
FINAL

BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

iS a r i",ai report .
re,;«ltz /.dve oeen ineckto ana authorized -or release

PA<3£ 15

CLIENT

bCM
Local*en
Client ID

CHSISTIAMA ;'sETA>.o CORP
ATTI«; 
fciCM MALL

•,£7575
MW-7
FILTERED

Date
BCM *
P.O *
Oroer*

Date samplea
Date Receiveo
sampler

09/22/89
00-6471-01

39800

08/29/89
08/29/89
6M

Resultst L>dscr ipt 4on

C'^rcnikjiit c.S :r oy j or. C9/ ' .5 /89
C .1" 0*1 i wifTi 0 £20

Copper ay p OC^OSTEIN on o$ / ' 3 /a ;
cc-p^er < 0 . 0 2

Metal Jigestion (No Cnarge) Dy LORI JONES on 09/08/89
Metai Digestion 9/8/S9

N i C K f l l by P.  on 09/15/39
;J j Cf. i i 0 . 251

wnits Test Method

EPA # 6010
n / 1

mg/1

M/O/Y

rng/

EPA t 5010

EPA # 3010

£PA * 6010

T

(b) (4)

(b) (4)

(b) (4)



rBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

vus :=. a r inAi report.
're r-3-wiis nave jeer. cnecKec ana authorized *or .-elease

CLIENT

PAGE 16

• .JHSISTXAMA i'.cTi.LS ..'.CRP
F ATTM. 
I ECU WALL
JT £0-0^7 1-l>'.

..6...V1 Nunaer : ,£7576
H L0kw<3 1 * on • !•]«"• t c

C. i 1 6 1 1 C ~'u •

l̂ si tdscr-.p-.ion

eu.-stdtid naiccaroons oy „.  or 0 ^ / 0 5 - 3 *
w . . i .-o* L.T*^rocer.:ene
H * . 3 ~i_' t wfti vi'tiosnZGns

. . -f-L-iC-.iorooenier.a
^rorr.of oi" fn

1 carocn Tetracnionae
* cr.icrooenzena

Cuf c-i.iocr'iorc.rTiStn.'ane

I ^~«MneOB'"Mne

Cr.icrof crm

f i , '. -(:• i wioi^rosinane
,c-^..wiuwr«et,.a.ie

', , i -L ic/i.orcetnene
^— '\ L - i -ii ' ̂  rc-'Vrcptinei f • • ' • • • ' • • - *" ,_" ' . , -^.«p

* ~Ta:is • i , J-Dicnioriprcpene
d rciT. ̂ .fie t nane . .vie t n y i 3 r Dm* ae J

1 .;.'- ;cr.,r.fc;jidne (i*-iet.!yi c^iior ioe)
Metiiyii.-.e --.-.lonae
1 , 1 ,£,c-7e;racnioroe inane

1 '"e I r -iii'i ii;" Cc LritfiC i. PCS )
r v.3- • ,*--JiU * TO

. , j . .. . cni oroeii tanc
1 . ; , U - T T icf..croeinane

'V 7r iCM.;rcetnsne v7CE)
• Tr ic..*orof iucrorr.etr.ane

' * * • * . " ' t ' ^ i i r * ' ^ l 'Ai/ 1 n /• ^ i_ i .ur * >js
^— i1 ir.i_ _ 1 . .i i f, •\\, A -'ift.il tr" i. I J7C An f •& "3Cl/ftCi

Results

< 1
.; i
; 1
-; 1
!. 1

< '••
< 1
< 1
t 1
; 1

33.6
•'i 1

' v>4
'. 1

1
;. 1
; 1

SEE PCE
1 3 . w
1 10
^47rtJ T * V

; 1
10600

•'. 1
; i

Date . 09/22/89
BCM * : 00-6471-01
P.O.* :
Craer* ; 29800

Date sampisa : 08/29/89
Date Receives -. 08/29/89
sampler : BM

units Test Metnod

EPA * 3010
ag/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l

ug/l
ud/ 1
ug/i
ug/l
ug/l
ug/l
ug / 1

ug/l
ug/l
jg ' A
ug/i
ug/l
ug/l
ug/i

CSA it t^n A1ph - r i
pri-? . e.o

Spe:-;r ic ccnouctance - rieia oy A. on 08.
34 std.un

EPA

(b) (4)

(b) (4)

(b) (4)
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<^~TN; 
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09/22/89
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29800
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Date Rece ived :
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(b) (4)
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B i"O(TK' f crfT.
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CMvrcitr.zsre
w » « r crr.iCi • i c rorr.e : nar.e
3r irr.'vcic/.iorcjret.iane
^/.-.wrvSinar.e
Cf ' .* : . orcr"!
-. .. ' -^ iw/ : ic r :s t r tare
', ..^-w-.c.-.-.-.'-ei.-ar.e
: , i -L - _,' .4.or-. eznsr.e

-. * 5- : j -u.c. ' i *or spr :per.e
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. td* iiy ii'.fc C.".*OT iCfl
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wt.-?.c,-.*irieirter.e -^ ;t.
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winvi w. \ ;or ioe

ph - "-"i3ia O/ M i  3H 08/29/89
pt--f .i2-J

S t ^ w i r i c u:nouctance - FiSia DV A  on

ui.s

; 1
< 1
< 1
< 7

; ',
( 1

1
< \

t
8 ,9

, 1
i o . e

'. i
t 1
< 1
. 1
•: ',
< »
< 1
; i

12 5
2S7
1
666
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6 -;5
OB/ 29/89

ECM #
P.O #
order*

Cote Sempieo
Date Receiveo
sampler

..n. .-

ug;l
u '.3 / 1
ug/l
ug/l
ug/l
U'Jl' 1

ug/l
ug/l
ug/l
ug/l
ug/l
yg/i
ug. 1
ug / 1
ug/l
ug/:
ug/l
ug/i
ug/l
ug/i
ug^ l
f J-'l / 'wl t#| / A

ug/ 1
ug/l
ug/l
US/1

Sto.un

00-6471-01

: 29800

: 08/29/89
: 08/29/89

EM

^est Method

5»A * 8010

EPA * 150. 1

EPA 4120. 1

(b) (4)

(
b
) 
(
4
)

(b) (4)

(b) (4)
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08/29/89
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I
1
I
I
1J
I
1
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Results

^r. 0 ^ / 0 5 / 3 ^
v '
^ 1
•v •

< 1
; 1
< 1
< 1
< 1
;. 1
< 1

7 3
^ 1

, 3 . E
, 1
' i

Tr^ns- i ( j-0i.:nioropropene v 1
sroT.otfetrtana \rieinyl Src
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t , i.^-TfLracnlorcetnan
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^J • , . . ^ - T r jcniorostnane
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tr ic;-iiorotluoromeinane
v i ny 1 cnlor iOe

^ Oh - Field OV A. SMOCKLEn
;n-i= i5*a

m i i Q ) ( 1

;: i
a < 1

t: i
10.6
3c3

< 1
751

< 1
< t

On 08/29/89
5.05

Spec i - i - Conojctance - Fieic &y A.  en 08/29/89

PAGE : 20

——— |
Date ; 09/28/89
BOM * : 00-6471-01
P. 0.4 :

oraer* : 29800

Date sampi'O 08/29/89
Date sece-.vea : oa/89/89
iampiar . 6M

units Test Methoa

EPA * 3010
ug/1
ug/l
UCJ/ 1

ug/l
ug/l
ug/l

ug .- 1
ug/i
ug/l
ug/i
UG/1

ug/i
ug/l
ug- 1
ug/ 1

ug/l
ug/l
ug/l

ug/l
uo/l
ug/l
ug/l
ug/l
ug/i

EPA * 130. 1
Sta.un

EPA #120. 1

(
b
) 
(
4
)

(b) 
(4)(b) 

(4)

(b) (4)

(b) (4)
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j'=~ ' a *-.••"" "•, t .";"H^y -1 >• --ww.' > y i . < w i . Results orits Test Metnod

(b) (4)
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L
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•*"
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— -
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; ,* -i.. i^niorvcenzene
flronr-oforr:
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CiUoroDenene
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i . 1-tiCrtiDroatnane
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i .i-CiCiucrcpropane

Ci.s- - ..j-L'icriiOroprcpene
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a r cfflorr;£ i r;a ;",e ; r^e t ny 1 3 r om i ce /
C nic r oir.e ; oane i ifle t ny i Chior ice )
Meiri>is.-ie cr.icride
1 , i ,c.£-Tairacfiloroethane
•.'ftiracnioroet/.ene vPCE;
Tians-i ,t-D;cnioroetnene
: , 1 , ', -rr icr.ioroeinane
i , ; , i2-Tr icMoroetnane
Ti" iG't iwrcet/tene t TCE i
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Results

i 1

< i
v i
< 1
< 1
< 1
< i
< -
< i
; 1

53.8
<, 1

564
' 4

i 1

X 1

< 1

S 1

1 .3
SEE PCE
39 3
570
7&00

< 1
44400

< 1
< 1

Date
ECU *
P.O.*
Orders

Date sampieo
Date Receivea
sampler

units

ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug / i
ug/l
ug/l
ug/l
ug/l
uc / 1
ug/i
ug/l
ug/l
ug/l
ug/l

U&/1

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ph - FiilJ S/ A. ottLiCKLER on 08/29/89

S
ph-r i ii a

pac i f i c ucncuctancs - Fieia &v A  on
7. 13

08/29/89
sta.un

: 09/22/89
00-6471-01

29800

08/29/89
08/29/89

: 9M

rest Method

EPA * 8010

EFA # 150. 1

EPA 4120. 1

1

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

*ii J i.^ a - i/.ai rsport .
.--:e i'l-jSw* L 5 r'tc. we ££'3n «.1 s c ft <s a fcr.o author iz

PAGE

CLIENT

^nfilSTlANA PETALS CORP
rtT 'T ; \ ; 
3C.Y1 MALL

09/22/89
BOM * : 00-6471-01
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Results

o - O

m cs i"est Mcthoa

I no.5

(b) (4)
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•̂ •̂ H CLIENT

1 ..,T.,
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fiCM MALL

g 00-6471-01
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1 Locai tor. • .nw-ie

ci^nt .0 -

^^5C LiSCr if; Li OH
^ . . . . - . _ . . _ _ . , - . _ _ _ _ _ _ - .

Pu*^e-iO*3 ndiccaroons oy  on o^.-'&c* 30
; . i-L-cruorocenzena
' , j-Jicru.orc^er.zene
; . ,-u;Ci-uoroeenz£r.e
jromororm
carocn Tetracnloriae
Cniorooancene
j i o r ̂  .7. o c n i c r om e £ na n e
srcir.ocicMcramatr.ana
^.f'.ioroctrtane
Ci ilorcf orffi
i , i-L-icniorcsLnane
i . •i'-O-cnioroatnane

v '. , i -uiC-^orietnena
J^^ : . i-^.icrii;rooropana
1 _ * o - : , i-Oi-.Mor&prcper.e
n T rans- 1 , -'-Licniorcpropene
1 L-rontonecnane ^oetftyi Bromide)
• Ci".iwrc.?.e inane U-lotnyl cnionae)
1 .'•ictiiyiir.e c.-iioride
j 1 , i ,£ ,a-Te:racnioroethane

J V6T..-acr.iorcet,ier.e v n C E /

^ . a"^ - 1^- i^r- RT art"" '"
J i , -i ,i-Tr ic.iioroetnane

"r icniorceiriene tTCE)
rr icMorofiuoronietrane
vinyi ^n^once

ph - Fie-J &y A. S.VJUCKLER on 06/29/89
lirt-K i JAJ

Spec i f i c JDnduCtance - Field oy  or.

;r release.

'

fiesuits

< 1
; 1
< 1
< 1
< i
< *,
•i 1
< 1

18.6
< 1

419
41 .8
140

< 1
< 1
< 1
i. 1
< 1
< 1

SEE PCE
7 . 4

169
£340

< 1
4580

< 1
!. t

7. IS
OS/ £9/89

PAGE

Date
BCM *
P.O.*
orser*

Dcte sampled
Date rtecfi i veo
sampler

Jr, i 1 3

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug. 1
ug/l
ug/l
ug/ 1
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i

std.un

: 24

^.——

•• 09/23/39
: 00-64T1-01

29800

: 08/29/89
: 08/29/89
. BM

Test Method

ErA * 8010

EPA # 150. 1

EPA #120. 1

(b) (4)

(
b
) 
(
4
)

(b) (4)
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Ddie samplea
Date Received
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09/22/89
00-6471-01
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08/39/89
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BM
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units rest Method

^mr 35

:

(b) (4)
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CLIENT
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Location
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.M MALL
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Date
sou «
P O #

09/22/89
00-6471-01
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Data Sampisa . 08/29/89
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cy   c-.i o

-0 . cn-c roosnzena
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j r GTO Ci i - M c r o^ie t.

' . . -^iCi.j..: '06tna.-.e
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•: i
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< 1

; i
< 1
'. 1
; 1
V 1
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EPA # 8010
u •'-;/1
ug/l
ug/l
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ug/l
ug/l
ug. l
ug/l

ug/l

ug/l

jg, 1
ug/i

ug/ i
ug/l
ua/l

u / l

< 1
< 1
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uc/l
ug/;
ug/l
jg /1

(b) (4)

(
b
) 
(
4
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; i
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Date
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P.O.*
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ug/i
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ug/l
ug/l
ug/l
ug/l

1

——
09/21/89

: 00-6471-01

: 29827

. 08/30/89
08/30/8-5
nH

Test Method

£PA # 8010

rn.i ^ T«/\ 3cy v FIC-.E en Ot. 07, s-j
F.uor.os

;» ; ' _ : < • > " . - :i i' '•* o'v J . o'jTr-fF.LAND OH -

1 . 1 1 Hlfl ' 1

E?A# 353 .2

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FI..AL ftE^C-RT
i 'n;s .o 3 find* repcrt
Tine resiiiia ceve ceen cnecKect ana authorized for release

PAGE

CLIENT

-hfilSTIANA METALS CORP
A T T J j : 
tfC-1 MALL

••iW-8

Da:e
BCM *
P.O.*
Oraer*

09/21/84
00-6471-01

29827

Date sampieo 08/30/89
Date Received : 08/30/39

ie*a ty .-t FISH en 08-'33/S
0 32'

6.91
fu conauctance - Field fcy M. FISH on 58/30/89
icif-;c concuctanceiuiiinos/cm 923 Deg o 440

units Test Metnoa

sta.ui

umnos

EPA * 150.

EPA

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401

275-0281

Th. 5 is a - i-iai report.
T.-,e 'esuits nave ceen cnecuea ana auinorizsa for re:

CLIENT

PAGE

-HRI371ANA ME'ALS CORP
AT7N: 
bCM MALL
00-&471 -01

8CM .Nt-rncer . V£7715
Location : .viW-SA

". rot .JSSCr 1 it ; vfl

?u.-gaaci* laiocaroons oy «.  en ,
i ,.i-D;cnicroD3nzene
; ,3-LiCnicrcofcrizsne
1 , H-DkCiiioroDftnzene
sjrcfiiof orrn
Carcon Tetracrilonde
c.-1-.orocenzene
c •ioror.oc.riioro.iietnane
arc.riOCiCr-ticromecnane
C0lor0ct.-id.-13
-..uiorof crm
i, i -JiCnicrosti'iar.e

_/• • . I-L i c;(iioroeti"i3r,'3
* , . -L-iCi'ij.orscLfiene
-. t-Qjcr-.AoroprcL.ans
C.3 -1 .3-Oicniorcpropene
T.-ariS-i , J-Djc.i-.oroprcpene
3 r omc/iie t :',ans -. Me i hy 1 6r orr. i oe )
i .-Heroins inane tMecn/i ^r.ior ioe)
M^"fi> iane Cnlcr »ae
i , . ,c , <*- •••ssirAifi-orcetnane
Tc-.rac;iioroetnene (PCs)
T.'ans-i , £-Cicriioroftineri«
i , ; , i -Tr icnioroetnane
: , 1 ,£-Tr:cnloroetnane
Tr icnioroeinene (TCE)
Tr icr.iorof luorome thane
vmyj. cnl^noe

Fluor ice oy j. FIC-E on 05/07/89
riuorioe

:.r,r.:-i'2 a 5 u ^/ J, £UThcr"L;;NO on D 5 / 0 5

results

)9 /06 ,35
., ;

\ 1
< 1
< 1
< 1
; 1

< 1
; 1
\ 1
i. 1

2 e
j 1
' i
\ !

< 1

< 1

< 1
1

1 1

SEE PCE
$ . 2
7*8
393

< 1
2750

< 1
60.8

1 .02
£9

Date 09/21/89
BCtf * . 00-6471-01
P.O.* :

order# : 29827

Date sampled 08/30/89
Date Received : 08/30/89
•Eiipiei ———————— RH —————————

omts Test Method

EPA # 8010
ug/l
tig /l
ug/l
ug/l
ug/i
ug/l
ua/i
ug/l
ug. i
ug/:
ug/l
ug / 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug .' 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

EPA * 340. 2
mg/l

EPA# 353 .2

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FI.-.AL REPORT
T,-.iS »£ e vinai report.
Tne riJLiit.5 have aeen cnecKec anc auuionzea for release

CLIENT

PAGE

t

CHRISTIANA PETALS cosp
A7TN: 
8 CM i'-lALL
00-0471-01

S-^A Nutnoer : ->£7715

*̂ -

T*5C description

Date
BCM #
P.O *
craer*

Date sampler
Date Received

Results uni ts

09/21/89
: 00-6471-01

= 29827

: 08/30/89
: 08/30/69

Test wetnoa

NI ir-^te as N
PH - FiSia oy 1.1. FISH on os /cO/o9

0 . 1 2 1

6.91
specific conductance - Fieia oy  on 08/30/S9

Specific Conouctance<umhos/cm 935 Dea C) 4^0

S t a . un

urr.no s

EPA # 150. 1

EPA #120. 1

(b) (4)

(b) (4)



BCM Laboratory Division
1 850 Gravers Road
Norristown, PA 19401

n£?CnT

•i .3 f ;nai report.
!iu*:3 nave oeen cnecned ana au;/ior;zso or release

CLIENT

PAGE

V.

u_

V

*-

,

w.

^
*
.

1̂

CHRISTIANA METALS CORP
nTTN: 
£CM MALL
00-0471-01

ecr.; wurnoer . '->27?16
Lcc^i.n : ;.W-9

"••s: C-5C." .p t^on

r^r^eaoie naiocarccns e>>  on 00/oe/ao
1 . i -O.cnioroLsnzene
: ,3-LiCRiorooenzfcne
1 .-v-O-criiorooanzene
Sr o^o form
C-=roon Tetracnioriae
Cniorooanser.e
Dioromocr-lorometnane
o r ;.;r,c a ; c n i o r erne t har.e
C''.io'0c:if.jne
..-uorc.rorr.
i , f-^ icnio.'oeinane

fc_^/ , . .j..-,.i^, ̂
1 1 . : -L .^.ii^or ;etnsne

.i~L,.c.'.icr^oropane
Cis - i , 3-Oict.ioropropene
Tr a.-.s- 1 ,2-uiir.iorcpropene
Brorr;on'3t(,ii,s iMe*hyl E'cmioe 3
-r.ior 'Gtf&i.tar.e (Metnyl Onloric,ej
Me:n> iene rnionae
i , , ,c. ^-7 = trac/iiorostnar.e
"e;ric,-.icroetr»ene <PCE)
rrins- • , ̂ -ticnioroetnene
',,;,! -V: ' i -.'.icroeinane
1 , 5 .L-7ricnUroetnane
Tr icr.*croe;nene (T^E)
Tr .cr.isr.rfiuorcmethane
vinyl ^Morioe

F.«or;ae sy j. K ICisE on Cv/07/S9
F 1 U 0 .* .03

:ii;r-.:.s -LS r. cy j.  on o- /05/ ' - ,9

Results

< 1
' 1

< 1
< 1
< 1
•;. i
< 1
C 1
< 1
; 1

20.6
< 1

63 .3
f 1
< 1
< 1
< 1
•c 1

2 .4
=EE PCE
14.0
462
621

< 1
4130

< 1
14 .4

2 . 5 7

Date
3CM *
P .O. - *
Order*

Date Samp lea
Gate Received

oni ts

ug, 1
ug/l
ug/l
UCl/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug- 1
ug/l
-jg.'i
ug/l
ug, 1
ug/l
ug, 1
ug/l
ug, 1

ug/l
JC!/ .

ug/l
ug/l
ug/l
ug/l
ug/l

mg, i

: 09/21/89
00-6471-01

: 29827

: 08/30/89
: 08/30/89

An

Test Method

EPA # Q010

EPA * 340.2

EPA* 353 .2

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
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CLIENT

report .
oeen cneckeo ano autnorized for release

PAGE

CHRISTIANA PETALS CORP
ATTN: 
3 CM MALL
00-6^71-01

Date
BCM #
P.O.*
Order*

09/21/89
00-6471-01

29837

LOCotiOn
y£7?l6 Date sampied

Date aeceivea
08/30/89
08/30/89

1 C .1L *w

Test OiiCr:pcion

;ii-.r6:e as ."J
wH - Fia-a on w

ôampieT : MH

Results Units Tsst Method

0. :06

ecific Concuctance - Fieid oy M. TISH en 08/30/89
Specific conauctance<umho5/cm 925 Deg o 450

Sta.'Jn

umhos

SPA * 150. 1

EPA #130.1

1
: I

1

1

1

(b) (4)

(b) (4) (
b
) 
(
4
)

(b
) 
(4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL nEFwftT
This is a f-.nal reocr t .
T.'IC results rave oeen cnecKea ana autnonzea for release

CLIENT '

PAGE

sctf iNuffiaer .
Locat ion

^t "
• wit uc5cr"ipi.

CHRISTIANA METALS CORP
MTTN: vA!
£CW. MALL
,0-0^71-01

•»£7717
:^iw-6

.:n

Date
acM *
P.O .«
Oraer#

Date sampled
Date Received
oaniulo

^-ift sj i 1 5 units

09/21/89
. 00-6471-01

: £9837

08/30/89
08/30/89
«n

Test Method

0. 01S
Cr.rcrr.ium as Cr oy u,  en 0 9 / i 5 < £ 9

Cnrom.um
coppar oy P. JOLDSTSIN c:i j ^ / i o / s ^

Copper < o . O E
r/.etai Digestion C4O cnarge) oy LORI JONES on 09/14/89

Metal L-igastion
MCKfii 0V P. -J  ^n ^>/'.5 S*

< 0 .04

rrg/l

mg/i

M/D/Y

rug /i

EPA 4» 0010

EPA # 6010

EPA # 3010

EPA * 6010

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

-AGE
H ,5 is a f •, r.ai report.
.s lecuits nave osen cnecKed ana authorized for release

CLIENT

Sdi''t iVutfiih/isr
Location
. i Cli U i^

^

chromium as
Cnroniiuffl

copper &y P
Copper

CHRISTIANA METALS CORP
ATTN; 
3CM MALL
GC-6471-C1

: 927718
: IW-8A

ition Results

Cr oy  on CO/! 5/89
< 0 01

. 60LDSTEIN on S9/19/89
< 0.03

Date
3CM *
P.O.*
Order*

Date sampled
Date Received

un i r s

mg/l

mg/l
Metal Digesticn (No Cnarge) &y LORI JONES on 09/14/89

Mftial Digestion 9/14/89
iMCKel oy P

N*c*ei
 OH 09/1^/39

< 0.04

M/D/V

mg/l

: 09/31/89
00-6471-01

: 29827

- 08/30/89
: 08/30/89

Tast Method

EPA * 3010

EPA * 6010

EPA * 3010

EPA * 601O

(b) (4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

i£ 13 6 f .nai ,-epcrt.
e results ;i3\-e ceert criecKea era tumor izsa r'or reisase

CLIENT

PAGE

CHRISTI  CCRP
ATTN: 

M MALL
71-01

Date
3CM #
P.O.*
oraer*

09/21/89
00-6*71-01

29837

BCM 927719 Date samL-ieo - 08/30/89
Date Received : 08/30/89

Cnrcntiwirn &s cr oy  on o
Cnrjmiii,!!

Copper ov P. O  OH 0^/1'; /35»
CCpp-cjf

Metal Digestion <wo Charge) oy LORI
Mfctal JifiSStion

riiCkej. oy  on 0?/15/80

( 0.01

< 0.02
on 09/14/39

9/14/39

< 0.04

JPi15 T3St MfithOQ

£PA * 0010
ma-1

ma/1

M/O/Y

ma/1

E3A 4 6010

EPA * 3010

EPA * 6010

(b) (4)

(b) (4)

(b) (4)

(b) (4)



— f
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—

i- 1
T'rl
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•h.

1BC
LG

^

^5^NV yi BCM Laboratory DMsic
* [̂ J\/l 1850 Gravers Road
—— '̂ •Xl V 1 Norristown, PA 19401

_> /O4EV 17C rtQO4—————— — — —— — —— * (215) 275-OZBi

•«At_ r.Li-'Cri' !

. £ *j 2 f :nai report.
e results nave teen criecKed and ajtnoruaa for

•M CLIENT

-nfilSTIANA PETALS CORP
AT7N. 
iCM MALL
«0-o**7t-01

*»* M umc 2 r •"' 3 7 7 2 0
C.3U0.1 : i -TW-2
' C i t L - •_•

r^ec^.a nai^caroons cy j.  on 09/12/89
i ^-iJ.c/UG.-cD3nzene
i ,5-L,iC.'-,iorooenzane
1 ,^-u.cniorooenzene
Bromor'or.T)
;art>on Tetrachlor ice
i-nlorcoenzene
OiDrcMOcniorometnane
B r omcc i cm o r erne t hane
CiucroeLnana
'-..iorc^orm
i , i -liicnicroetnane

1 , ; -^;cni;roetner.e
i . L -L. ii.-.iDrcprcpane
C » 3 - i , J-Jicr.ioropropene
Trar.5- 1 ,3-r.icnioropropene
firo.7io^etr(ane .Methyl Bromide)
Ci'iior oiTteir'idris ( wetriyi Chloride)
viethyiene c^ionoe
i , : ,±,c.- retracrtioroetnane
Tatracf . ;orce thane (PCE)
rrar.s- 1 ,2-Dicr,ioroethene
•: , : , t -Tr jcr . loroe thane
i . 1 ,i-Tricnicroatnane
rr icfiioroethene (TCE)
'. r i cr. i i r o f i u o r C.T.S t nane

>n

release.

results

< 10
< 10
< 10
C 10
< 10
< 10
< 10
< to
< 10
< 10

157
1050
611

< 10
< 10
< 10
< 10
< 10

10.9
SEE PCE
35.6
685
17300

< to
36100

< 10
< 10

SAGE

Date
£CM #
3 0.*

Order*

Date sampled
Date Received
sampler

units

ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

I

10

~"
09/21/89
00-6471-01

: 29827

- 08/30/89
08/30/89
KM

Test Method

EPA # 0010

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norrtstown, PA 19401
(215)275-0281

PAGE
Th .5 is a fina* report.
me results nave ceen cnecKed ana authorizea for release

CLIENT

^

-

L

_

Hi

"-

^

*

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-0471-01

BCM Numoer ; -527721
Location : MW-3

- • !ri < 1. .fcLr

?esz oescr iot itn

Purgeaole naiccaroons oy j .  on 00/1 2/89
1 ,2-Oicnlorocenzene
-• , 2-Dicnloro&enzene
1 , <*-Dicnicrooenzene
Bromoform
caroon Tetracnioride
cr.ioroDeniene
Di or omocMorome thane
Bromoaicnioromethane
cnloroetnane
-filcrof orm

I 1,1 -Lucnioroetnane
^j \ ,2-Oicnioroetnane

1 , 1 -Oicnloroeinene
1 , 2-Dic;iioropropane
Cis- i ,3-Oionioropropene
Trans-1 ,3-Dic^loropropene
Bromomet^ane (Metnyl Bromide)
cr.iorcmetnane (Methyl Chloride)
Methyiene Chloride
i , 1 <^,£-Tetracr.ioroethane
retracnicroetnene (PCE)
irans-1 ,£-Dicnioroetnene
i , i , i-Tricnioroetnane
i , \ , £-Tncnioroe thane
Tncrioroeinene (TCE)
Tr icniorofluoroflMithane
Vinyl ctucnoe

Results

< 10
(. iO
< 10
< 10
< 10
< 10
< 10
< IO
< to
< 10

14.0
< 10

103
< 10
< 10
< 10
< 10
< 10
< 10
SEE PCE
12U
236
3130

< 10
199000

< 10
< 10

Date
BCM #
P.O.*
Order*

oate Sampled
Date Received

units

ug/l
ug/i
ug/l
ug/i
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
uoyi
ug/l
ug/l
ug/l

: 09/21/89
: 00-6471-01

: 29827

: 08/30/89
: 08/30/89

Test Methoa

EPA * 9010

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PAGE
Th;5 is a final report.
rne results nave oeen cnecKea and authorized for release

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
wO-6471-01

BC.4 Numoar . 927722
Location : ww-10

, i C T i L *.U

,X

Teot description

purgeaoie Haiocarocns oy  en 09/08/39
1 ,2-C'ioniorooenzene
i , 3-Dicniorooenzene
1 ,4-Dicniorooenzene
Bromoform
CarDon Tetracnioriae
Cniorooenzene
DlDromocnlorometnane
Bromoa ichloromet nane
C'Uorcetnane
Chloroform
1 , i-Dicnioroetnane
i . 2-Qicnioroeuiane
1 . \ -Lucnlorcetnene
i ,2-Dnnioropropane
CiS'i ,3-Oicnioropropene
Trans-1 ,3-Dicnioropropene
dromometnane (Metnyi Bromiae)
Chioromeinane (Metnyi cnioncte)
Metnyiene Chloride
i , i , £ , 2-Tetracnloroetnane
Tecracr.ioroethene <PCE)
Trar.s-1 ,2-Dicnloroethere
1 , 1 , i-Tr icnioroetnane
1 , t ,£-Tncnioroetnane
Tricnicroetnene <TCE>
Tnctuorof luorome thane
Vinyl Chlorioe

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

1 .4
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

4.e
84.2

< 1
93.8

< 1
< 1

Date : 09/21/89
BCM # 00-6471-01
P.O.* :
Order* : 29827

Daze sampled : 08/30/89
Date Received 08/3O/89
sampifiF : AH

units Test Method

EPA # Q010
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
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(215) 275-0281
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nu* vs i final report.
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CLIENT

PAGE 13

w"
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>

,

<ta"

i__
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-

W-

!

w

km.

CHRISTIANA METALS CORP
ATTN; 
BCM MALL
00-6H71-01

BCM Num&er : 927723
Location ; Mw-ii
. i ui • L ±*s

Tes; Description

purgeacie nsiocaroons oy «  on 09/11/89
1 , £-Dicniorot>enzene
i ,3-DicnloroDenzene
1 ,**-DienioroDenzene
Sromoform
carocn Tetrachionae
CrUorooenzene
ticronocniorome thane
Bromoaicniorome thane
C^loroetnane
c.iiorof orm
i , i-Dichioroetnane

^^ i ,2-Lncniorc-etnane
r"^ t . \ -Gicnloroetnene

: .E-Gi^nioropropane
c*s- i ,3-Dicnioropropene
Trans-1 ,3-Dicnioropropene
Bromometnane (Methyl Bromiae)
cniorometnane (Methyl Chloriae)
wethyisre cnioriae
i , i .2.2-.retracnioroeinane

I Te t r 3CrtiorOw t riene ( PCE )
rrans-i , c-Dicnioroethene
i , . , : -Tncr.ioroeiriane
•, , i ,t-Tncnioroethane
Tr ichloroethene <TCE)
Tr icniorofiuorornetnane
Vinyl cnionae

Results

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
(. 10
900
103
•oOO

< 10
< 10
< 10
< 10
< 10

15.0
SEE PCE
33.1
1970
20700

< 10
17100

< 10
< 10

Date
BCM *
P.O.*
oraer*

Date sampled
oate Received
Samy 1 c i

On i 1 5

ug/l
ug/I
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

I

: 09/21/89
: 00-6471-01

: 29827

: 08/30/89
: 08/30/89

An

Test Method

EPA * 8010

(b) (4)

(b) (4)



BCM BCM Laborcrtory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281
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rr.» results nave oeen cnecKed and authorized for release

CLIENT

PAGE

CHRISTIANA METALS CORP

fiCM MALL
00-6471-01

BC.M Numoer . 987724
LOCatlOn : MW- 1 2

. I wi; L ±U
~/
res: c-sscnsnori

turseacie haiocaroons oy  on 09/08/69
1 .c-Dicniorooenzene
i , i-Dicnioro&enrene
1 ,*T-CucnioroDenzene
aromoform
caroon Tetracnioriae
•-nioroDenzene
Oioromocnioromethane
B r iirioo. i en 10 rome t hane
;i-iioroetnane
L, /.i Drof orm
1 , i -Oicnioroeihane

_^ i ,£-Dicr,ioroetnane
'-. , i -Cicnioroethene

C*s- i ,3-Oichioropropene
rrans-i ,3-Dicnioropropene
aromomethane (Methyl Bromide)
Crtiorontetnane (Methyl Chloride)
Metnylene Chloride
i , i ,t .E-Teiraciaioroethane
T'ttracn' ̂roeLnenc (PCE)
rrans-1 ,£-Dic-.ioroetnene
i , i , i-Tr icniorcetnane
1 , i ,c-Tricniorcetnane
Tr icnioroetnene (TCE)
T,' icnlor of iuorome thane

Results

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

12.8
< 10
< 10
< 10
< 10
< 10
< 10
< 10

14.8
SEE PCE
14.7
85.9
540

< 10
3940

< 10
< 10

Date
BCM *
P.O.*
Order*

Date Sampled
Date Received

units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

: 09/21/89
; 00-6471-01

29827

: 08/30/89
: 08/30/89
: AM

Test Method

EPA * S010

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

r IfJAL
THIS is a f ir.ai report.
Trte results fia*/e Dean cnecKea ana autncrirea for release.

CLIENT

PAC-E

CHRISTIANA METALS CORP
ATTN. 
3CM MALL
00-0471-01

BCM NUmOer : 927725
Location : TRIP BLANK

" '
1 Test Cescription
• __.——-——_-.___
• Purgea&ie Haiocaroons oy  on 09/08/89
1 1 , 2-Dichiorooenzene
1 i ,3-Dichiorooenzene

1 , ̂ -Dichicrooenzene
Bromof orm
careen Tetracnioriae
cnioroeenzene
Dioromochlcrome thane
BromooxcniorofTjeinane
Cfiloroeutdne
cnioroforrr,

1 1 , i-Dicnic roe thane
^^ 1 .2-Dicr.iorcetnane

1 , i -OiChioroetnene
1 , t-Dicnlorcprcpane
Cis-i ,3-Dicnloropropene
Trans-1 ,3-&iChioropropene
Bromometr.a.^e (Methyl Bromifle)
-hiorometnar.c (Methyl cnionae)
wethyiene Cnionoe
•. , t ,i ,c-Teiracnioroetnane
Tatracnloroeinene (PCE)
Trans- 1 ,2-Cicnioroetnene
1 . \ , i -Tnor.ioroethane
i , 1 ,2-TMchioroetfiane
rr ichloroethene (TCE)
Tncniorof luorome thane
v/myl Chiorioe

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
t i
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< i
< 1
< 1
< 1

Date
BCM *
P.O.*
oraert

Date Sampled
Date Received

units

ug/i
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l

: 09/21/89
• 00-6*71-01

: 29827

: 06/30/89
: 08/30/89

Test Metnoa

£PA #3010

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
Tn»s is a final report.
rr.e results nave Dean checKect ana authorized for release

CLIENT

PAGE 16

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-ii471-01

BCM Numoer : 927726
Location : FIELD BLANK

i. 1 C.'i L ^.U

Test sescnpticn

Purgeaoie Ha,iocarDons oy  on 09/08/80
1 .a-Dicniorooenzene
i ,3-Dicniorocenzene
1 ,^-Dicniorocenzene
Brcmoform
caroon Tetrachioride
cniorooenzene
Diorcmocniorometnane
Bromoaicniorometnane
C-nioroetnane
CrUoror'orm
1 , 1-Oicnioroetnane

^^- i . c-Dicniorcetnane
m"^ 1 , i-D*criicroetriene
1 i , 2-Dicniorcpropane
1 cis-i , j-Oicnioropropene
J Trans-i ,3-Djcniorcpropene
1 eromomet^ane (Metnyl Bromide)
1 chiorometnane iMetnyl Chloride)
J wethyiene cnlonoe
1 i , : , e , 2-Tetracnioroetnane
1 Te;recnioroethene <PCE)
1 Trar,s-i ,2-Dicr.ioroethene

1 , 1 , 1 -rr ic.Moroetnane
1 , 1 , t-Tncnioroethane
Trichioroethene <TCE>
Tricr.iorcf luoromethane
vinyl cnioride

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
C 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< i
< i

Date : 09/21/89
BCM # : 00-6471-01
P.O.* :
order# ; 29827

Date sampled : 08/30/89
Date Received : 08/30/84
samjJier • MM

units Test Method

EPA « 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL fti
This is a final report.
Trie results nave oeen cnecKed and authorized for release.

CLIENT

PAGE 17

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM #
P.O.*
Order*

09/21/89
00-6471-01

29827

BCM Nc.mDer : 9277H6
Location : FIELD BLANK

Date Sampled : 08/30/B9
Date Received : 08/30/89

Test Oes^r;ption

certified by

Results units Test Method

BCM Lacoratory Director

. Lao certifications

PA - 46-007
AL - *

NJ - 77175
MO - 136

EPA BULK ASBESTOS OC - 3339

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

jj * * • »i -- - r* •**J * w. *^ v i '

•s-'u oeen

PLEASE flEM/T CHECKS TO:
BCM EcHtom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19482
215-825-3800

•- AGE

- _ ? £ : » e- <?, .& au

CLIENT

..-rifilSTlA.NA r-i£'rALS ^P-P
ATTN: 
BCM MALL

.'«uT.oer . j 0 3 3 0
..':W-£

-vatt
a CM 4
;: o #
oraer*

Dace idrrolea
Date Receives
saraoxer

10/20/89
00-6471-0!

50302

09/28/89
09/28/89
EM______

,4-o.cnicr:'Cen22ne
trcrff icf <: rm

o * c r or,-;: .••; i: r cne t r.ane
= r •: T.OO . -:n 1 jr orr.21nane

^."•'10 " if (. f";T

• ; -Z. ic:- i ;ros* f c^t.ne
; i-j .c-' *: - jecnana
; i -L- icn. t roeiMer.e
. .;-; ;C:*i^r^crcpar.e

v.'if.s-; j-c )C.'.~o> cpr.;ceri2
3i CHIC ."etf-irie t *'e invX = rotni Jc.'
:n.c. :>.,ietr;ire .Met . .vX wn iGr iu
•miry iene -. nior i je
; i,l, :-Te:rac U^rottrere

Trar .s - -1 . --C ic.iXoi csthene
i . : , ! - " r iCf ixcroetnane
'. . i , s-Tr icr.xorcatnane
r:'icr.iorc3irene •, TCE)

orometnane

C.rtirrserU

'est Metnoo

100
'. )C
100
100
•,oo

•.00
too
00

• o o

iCO
1 1*0
uo
':00

•.00
^00
10C

i£E PCE
102
S£3
ie500
1 C O
•+8300
:00
^00

D i 6 PP3 i-1fcTHYL = NE rHuORlLE, rHIS IS £<
.80 'JO/L ̂ N THIS SA."flPuE. aASEO ON -. TO ICO DILUTION

jg/x
ug/x
ug/X
U C l / i

L.g /x
UtC / A

ug/i
jg /x
ug, I
u g / x
uc. X
ua / l

u g / X
ug, X
uc/ l
u a / x
ug/ l
u g / X

ug/1
jg /X
- t g / x
ug/i
ug/x

v'lVM^ENT T:?

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILU BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



1BCM
- :rai

-cs /,ave

BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM Eoitorn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

ana auinonsea for release

CLIENT

• duM Number
] L sea uon
' ' :en*. .Ls

vj

l*ri

p^roaat/ie «*
•'-•0:C!UC
' . 3-C 1C- ID
! , -r-0;cnic
Bromororm

I caroon Te:

CHRISTIANA METALS
 

oCW WALt
iO-o471-Ol

v30390
..1W-3

*. i on

iccarcons DV  on io/05/S9
rouerzene

; ooenzene

racnionae
1 Cniorooenzene

*Ti : icrcmocri
1 wromoaic-ii
I Onoroetr.a
T -;-'--<̂
• : . i-Oic.ilo
"W

. , t -UlC.il i
xĵ -̂  • , i -Clinic

* i -i.- icnic

^

v,

C ;C" 1 . 3-Lji
Trar.5- , 3-
3rcmo.Tietna
Crticromerr
:.ietnviene
i , 1 .2 .£ - "e
TetracniorJ "r a:':5- i .2-
•.,..-rr..c

V,

i , ' / ̂ - ; ." i C
"r icMcroe
T r : ; '1 i »• ••* •!' '
vmyl Ohio

oronr.ec nan 3
orometrrane
ne

rceinane
roecnane
^cetnene
r;p.-opdne
onioropropene
Dicniorcoropene
ne (Methyl sromiao
ane .wetnyl tnionae)
chloride
-.racMoroecnetie
cstrsne f PCE )
c-icni jroetriene
c,;oroecnane
nioroei.iane
*.nene TCE)
*jorometnane
i-iae

results

-, 1000
•: icoo
-: 1000
< 1000
s 1000
< 100C
t 1000
; 1000

-, 1000
1000

< 1000
-: 1000
. 1000
: ;000
•: i ooo
< !000
, -.000
< 1000

Z160
. 1000

1000
'• 10CO
£720
1000
680000

•:. iC 00
, 1000

Late 10/30/89
3CK # 00-6471-01
P.O.*
•jrcier* 30308

Daie samolea 09/38/89
oace Receivea 09/28/89
Samnier ; RM

units Test Method

EPA # 8010
ug/i

ug/ 1
JQ/1
ug./i
ug/i
jg/ 1
ug/i
jg /i
ug/i
UG/^
ug/1
ug.- i
ug/i
ug/i
ug/i
ug/i
•jg/i
ug/i
ug/i
UQ,' 1w TS •*•

ug/i
ug/l
jg/i
ug/i
ug/i
ug/i

_:-.T.^e:-.t •: BL,,r.K CONTAINED C i PPB iVlETHVi.Eiit CHLORICE. THIS IS EOOIOA.EN'T
cS;0 UG/L ir4 THIS SAft'PLE, BASED ON 1 TO 10uO L>Ii.t;~IDN

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) 
(4)

(b) (4)



IBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

REPORT
T.US is j f ir.ai report .
"r*ie .'63:4*15 nave Deen cuecKea ana autnor i;ea -'

PIEASE REMIT CHECKS TO:
BCM Eortwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE

release

CLIENT

CHRISTIANA PETALS CORP
/ATTN; 
SCM MALL
JO--J471-C1

aCM f.unntjer ; -:-3039i
vocation MH/-IOA
' ' ient ID
*-S
rest C-sscr if/t ion

Puf oeao-e Hdiccirsons b\ 0  on : Q/C3/S9
i . 2-Dicniorooenzene
. . j-Dicniorc&enzene
i ,4-DicnioroDer.zene
Brc-ffiof orm
carton Tetrachionae
oraorcsenzene
oiDi omocruorometnane
eronoaichiorometnane
Cnlorosthane
CrUorc-f orn
i , 1 -Dichiorcetiiane
i .2-Dicnioroetnane

i , z-c^cn^ct ooropane
Lis-i ,3-Dicnloropropene
"rans- i , 3-Dicnioropropene
Sromomethane tMcthyi eromiae>
Chiorcmetnane (Metnyi Lnionao
Nietnyiene Chlonoe
i , i , c ,2-"etrecnioroetnane
retrocnioroeinene <PC£}
T.-ans-i , 2-Dicnioroethene
i , i , 1 -Tr icnioroetrane
i , i (i-Tnchloroetnane
Trichiorcetnene ^TCE)
rricruorofluoroinetnane
vinyl C/Uonae

S^SUltS

', 1
•«. "
< 1
< 1
•; 1
k 1
• 1
V 1

< 1
< 1

'i.3
. 1
"S.6

I
•, I
; 1
. 1
< i
2.8

-; 1
-) Q

6H-H
; 1
£44
1

; 1

Date ; 10/20/89
BCM * 00-S471-01
P.O.*
craer* • 30302

Date sampled 09/28/89
Date Received : 09/28/89
samoier : BM

•jnits Test Met hoc

EPA * 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/ 1
ug/l
ug/l
ug/l
ug/i
ug/i
ug/i
ug/i
UC/i
ug/l
ug/l
uc/l
ug/l
ug/i
ug/l
ug/l
ug/l
yg/i
ug/l

:
METHVUE.'JE CHLORIDE

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OP 18% PER ANNUM.

(b) (4)

(b) (4)



Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

.-I,\AL REPORT
I ' r i i i ic a r i ,15^. fftpor t .

'•v- The reiuii.5 nave ceen cneCKoa and

PLEASE REMIT CHECKS TO:
BCM EartBfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

AGE

*t>>
Y

or release

CLIENT

Cl-aiSTIAKA METALS CORP
A TIN - 
sCIVi MA Li.
00-^471-01

aCM Numocr . y303v£
-oca-.ion . WW-10B
" 'i. ieii iL*
Test Csscr itt u-n

i
vi L.^ryeacie Maiocaroons o> -3 j -.ARVIS on :o/05/89

• .c-^.chiorooenzene
i ,;-uicni-:rocenzere

!„. : . +-DiCiniorcoenzene
3romoform

1 caroon ^etracnionde
1 oniorooenzeneyj

^ Oit/ro/riccniorometnane
1 £rcmoaicniorome thane
1 c.-ucroethane

«J Chloroform
1 . .-L/unloroecrane

- 2-Dic.u^roetnane
i_ -^ , i-uicnicroeinene

i . £-Oicnioroprcpane
;**- 5 , 3-Dicnloropropene

". 'rans-1 ,3-DicnioroprC'pere
""" aronorrjetnane ^Metnyi aromuet

Chloromethane (Metnvl Chior ioe *
•letnyiene crionae

*- : , i .c .^-"etracnloroetr.ane
reirachloroetnene • PCt)
rrans- i , i-Oicnioroetrtene
' , ; . ; -~r ichicroetnane
i , i ,^-Tnchloroeihane
Tr iCriloroe there -.TCE>

1 "r .cnioror'iuC'rcmetnane
** -ir.yi cnionae

;ctmr;3r;-. vi BuANK CONTAINED 2.6 PP6 r^ETHYLENE

Results

/ i
: 1
< 1
< 1

• 1
: 1
••' 1
< 1
i. 1
< ',

6.3
•: 1

4. ji
\ 1
< \
'. i
< 1
; i
< 1

SEE ^C£
1 .0
14 Z

112
\ '

£27

, 1
1 .5

CHLORIDE

Date . '0/20/89
BCM fc 00-6471-01
P .C .*
Ordert : 30302

Date sampled 09/28/89
Date Receiveo . 09/28/89
S*mplar : BM

•jnite Test Method

EPA # 8 0 1 0
ug/i
jg/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
jg/l
ug/l
ug/l
ug/l
ug/i
ug/ 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
jg/l
ug/l
ug/l
jg/1
ug/l

w PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281

PLEASE REMIT CHECKS TO:
BCMEoitom Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

o AGE

ueen for release

CLIENT

L-HHISTIANA PETALS CCftP
ATTiC ^
30M MALu

00-0^71-01

SCM NUiilDer '^0393
-LC-ic ion - tow-1 1
"iiani 10

h--jra&&t'ic -aiocarocns cy G j VA*WIS on
-. ,^-0 .cnio'ocanzena
: . j-Di^niorooenzsne
; . 4-OicrUcrcoenzene
aromoform
carton retracnionoe
Crtiorooenzene
Ditromocr.iorome thane
drotr-ojicnioromethane
Cnioroei^ane
unlorof orm
: , i -c-icnicroetnane
i , i-oicnioroethare

-^ i , i-Jicnioroetr.ene
' .l-uii-(iiorcprcpane
C;s- i .3-uicnioropropene
:"ran.5~i ,3-Dichloropropene
Ero,iiornetnana '.Metnyl sromiae/
cnioroma inane (Metr.yi cniondej
wetny*ene cnionae
i , '. , J- . 2-T-strachloroetr.ine
Tat •acnioroeinene (^CH)
T.-ans-i 2-DicMoroetnene
1,1, : -vr ^c.^loroethane
i , i .i-Tncnioroetnane
Tr ic.iloroetnene vTCE)
:r icricTJf luorometnana
vinyl Crilonae

corr.nerc- «i. BLANK CONTAINED ^ e PPB
i&O UG/L IN THIS SAMPLE, BA

HCSUlt

10/05/89
< '.00
'.. 100
< 100
: 100

< 100
< 100
•: 100
;' 100

< 100
< 1 uO

71 1
. 100

33^
•i 100
i 100
< 1 00
< 100
< 100

227
i O O

- '00
2170,
19600

< 10 J
1£5CO

:. 1-0
< IOO

METriVLENE CHLORIJE
iED ON \ TO 100 OILUT

Cats 10/30/89
BCM # - 00-6471-01
P C 7
oraerp : 30302

Date sampieo 09/28/89
Date Received 09/S8/89
Samolar BM

3 units Tsst wetdoa

ERA * 8010
ug/ 1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/i
ug/l
us /I
•-tg/i
ug/l
ug/l
ug/l
jg/i
ug/l
ug/i
ug/l
JQ. 1
UC/1
jg/1
ug/l
ug/l

"HIS IS EC-J1VALENT TO
:ON

| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL .".£PORT
This i5 i r'l-ici ."eoort.
T.ie results nave oeen cneckea and autnonzea ror release

PLEASE REMIT CHECKS TO:
BCM Earivn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 194*2
215-825-3800

PAGE

CLIENT

•1 CHRISTIANA METALS CORP
J ATTN: 
m BCM MALL
I 00-6471-Of

1 BCM isumoer . 930394
j Location s/iw-12

"' ien'. ID

;̂
Purg.2aD.L6 naiocaroons ty G J viARViS on 10/05/89

i , 2-Oicriiorooenzene
i , 3-DicnioroDenzene
1 ,**-DichioroDenzene
Bromoform

j Carton Tetrachionae
I cnlorooenzene
• Dioromocniorometnane
i arcmoaicrtloromethane
I cnioroetr.ane
J c.iioroform
1 i , i-t icniaroetnane

i , a-Dicniorcetnane
J*-— ' \ . 1-Dicviioroetnene
1 ; , ii-Oi^riloropropane
T Cis-i ,3-Dicnioropropene
J 7 reins -1 ,3-Oicnioropropene
• Bromometnane (Methyl Bromioe)
1 Chiorojietrvane iMethyl cnloride)
I Meihylene cnioriae
J 1,1 ,^,2-Teiracrioroetr.ane
1 Tetracnioroethene (PCE)
j ~rans-i ,2-Dicnioroethene
J 1 . 1 , i-Tr ichioroeihane

• , 1 , 2-Tnchioroetnane
Tr i^nlorostnene (TCE)
rncnior jt'iuorome thane
v/.nyl cnionoe

Corsnent M bLANK CONTAINED 2.8 PPB WETHVLENE

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
<- 1
< t
< 1

12.0
< 1

53. 1
< 1
< 1
< 1
<. 1
< 1
\ 1

SEE PCE
7.5
$9.5
425

< 1
3150

{ 1
15.6

CHLORIDE

Date
BCM *
P.O.*
Order*

Date sampled
Date Received
sampler

units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
jg/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

10/20/89
00-6471-01

: 30302

: 09/28/89
: 09/28/89

RM

Test Method

EPA # 8010

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPOST
Tins is i final report.
The results have seen checKea ana authorizsa for release

PLEASE REMIT CHECKS TO:
BCM Curtail i Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19402
215425-3800

PAGE

CLIENT

*

SM

-

CHRISTIANA METALS COSP
*TTN: 
BCM MALL
00-6471-01

BOW Numoer : 930395
1 Location : ww-13
J ""uant ID :«.

L

i.

X,

\
*,

Test Description

Purge&oie Haiocaroons oy  on 10/05/&9
i , S-Licniorcoenzene
i ,3-Oichlcrcpenzene
i , 4-DicnioroDenzene
Bromoform
Caroon Tetracnioride
Chiorooenzene
Dioromochiorometnane
flromodichlorome thane
Cnioroeinane
Chloroform
1 , 1-Dicciioroetnane

, ̂  i ,2-DiChioroethane
L Y~S '• • ' -Dichioroethene

1 ,2-Oicnioropropane

S:
K

>!
X.

-18- i ,3-Dicniorooropene
Trans-1 ,3-Dicnioropropene
Bromomethane (Metnyl Bromide)
Chiorometnane <Metnyi Chloride)
Metnyiene Chloride
1.1,2 ,2-Tetrachloroetnane
Tet rachloroethene ( PCE >J Trans-i ,2-Dicnioroethene
1 . 1 , i-Tncnioroethane

\
K

v
L

\

u.

1

1 . i ,£-Tricnloroetnane
Trichiorcetnene (TCE)
Tr ichior of luorome tnane
Vinyl Chloride

comment: M. SLANK CONTAINED 2.8 PPB METHYLENE
aa UG/L IN THIS SAMPLE, BASED ON 1 "

Date
Date

Date
BCM *
P.O.*
order*

Sampled
Received

sampler

Results

< 10
< 10
< 10
< 10
< 10
< 10
; 10
i 10
< 10
< 10
< 10
< 10
22.6

< 10
< 10
< 10
< 10
< 10

19,8
< 10
< 10

12.3
*90

< 10
863

S 10

< 10

CHLORIDE. THIS IS
0 10 DILUTION

units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
jg/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
UQ/1

10/20/89
•• 00-6471-01

- 30302

: 09/28/89
09/28/89

• BM

Test Method

EPA * 8010

EQUIVALENT TO

| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

-I- iAL :?£PORT
7f:is :s 6 final recort.
The results nave bean cnecKaa s,na authorized r-or release

PLEASE REMIT CHECKS TO:
BCM Coitem Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

BCM NUfllDer : v30396
Location : "flW-14
"- lent ic
v->
rast Description

Purgeaole naiocaroons Dy  on 10/05/89
i , 2-Dicniorcpenzene
1 ,3-Dichicrooenzene
1 ,4-Dichiorooenzene
Bromoform
caroon Tetrachioride
Chlorooenzene
DiDromochiorometnane
Bromodicnioromethane
Crtloroetnane
Chloroform
'. , i -iiichloroethane
• .2-Dichioroethane

— /i , 1 -Dicnioroethene
i ,2-OiChloroprcpane
cis-i , 3-3icnioropropene
Trans-1 ,3-DiChloropropene
sromometnane (Methyl Bromide)
Chioromethane (Methyl Chloride)
i'tetnyierie Chloride
1 . i .2,2-Teirachioroetnane
Tetrachioroetnene iPCE>
Trans-i ,2-Dichloroethene
1 1 , i-Tnchloroethane
1 , i ,a-Tricnicroethane
Tncnioroethene <TCE)
Tr;cr.iorof iuorome thane
vinyl Cnloride

<
r

<.
<

<
<

<

<
•£
<

<

•

<
<

\

<
<

Results

10
10
10
10
10
10
10
10
iO
10
35.5
10
229
10
10
10
10
10
16.7
SEE PCE
31 3
mo
3930
10
13800
10
10

Date 10/20/69
BCM # : 00-6471-01
f- . O . =4 .
Order* : 3030E

Date Sampled - 09/28/89
Date Received : 09/28/89
^AmnlMr • DM

units Test Method

EPA * 8010
ug/l
ug/l
ug/1
ug/l
ug/l
UQ/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/:
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Cowmen;; M. BLANK CONTAINED 2.3 PPB METHVLENE CHLORIDE. THIS IS EQUIVALENT
29 UG/L IN THIS SAMPLE, BASED ON 1 TO 10 DILUTION

O

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL RHPORT
This is a fmai report.
The results nave oeen checKea era authorized for release

PLEASE flEM/T CHECKS TO:
BCM EoriBfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE

CLIENT

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

Date
BCM *
P.O.*
order*

10/20/89
00-6471-01

30302

BCM Numcer
Location
"•lieni ID

£30397 Date sampled
Date Received
sampler————

09/28/89
09/28/89
BH

Test cescription

ourgeaoie HaiocarDons oy j. £TOUOT on '.0/06/89
i . i-Dicnlorooenzene
i,3-DicnloroDenzene
1 ,4-Dicnioroeenzene
tiromoform
Caroon Tetracnloride
cniorooenzene
DiDrorcocniorometnane
3 r omoa i en 1 or erne t nane
cnioroecnane
Chloroform
i,i-Dicnioroethane
1 ,£-Dicnioroetttane

•S \ . \ -jicnioroetnene
i .a-Dicnlcroprcpane
Cis-i,3-Dicnioropropene
Trans-i,3-Dichicropropene
arcmometnane (Metnyl aromide)
cnioromeiriane (Methyl Chlorioe)
:vietnylene cnionoe
!. 1,2,3-Tetracftloroethane
Tetracnloroetnene tPCE)
Trans-1,2-Dtchloroetnene
1 , 1 . i-rr icriloroethane
1,1,2-Trichloroethane
Tr ictuoroetnene (TCE)
rricniorofluoromethane
.'invi cniorida

results units Test Method

EPA # 8010
i 1
< 1
< 1
< 1
< 1
< 1
< 1
< i
< 1
4.9

< 1
789

V 1

< 1
< 1

1
1
SEE PCE
97.6

10100
< 1

116000
< 1
< 1

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/i
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
This is a f *r,ai report.
T<-.e results r.ave oeen cneckea ana authorized for reiaase

PLEASE flEM/r CHECKS TO:
BCM EoMsrn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
21^825-3800

PAGE : 10

CLIENT

w-

v.

i

**

i;

t

S.

i

V.

t

V-

1
w

, •

u.

I
'
**•

1
w.

1
*"

\
w.

i

Ho

L

CHRISTIANA METALS CORP
ATTN: 
a CM MALL
00-6471-01

8CM Numter $30398
i Location . Mw-ie
"1 nin~ 1C,

T33t Description

PurgeaDie riaiocaroons oy  on 10/06/89
i ,2-Dicniorooenzene
i ,5-OicnioroDenzene
i ,4-DicnloroDenzene
Sromof orm
CarPon Tetracnloride
Cniorooenzene
Dioromocnlorcme inane
Sromcaicniorometnane
chloroetnane
Chloroform
i , i -C'lcniorcetnane
i ,£-Dichioroetnane

— / 1 , 1 -DicrUcroetnene
1 ,2-Dicniorooropane
Cis-i ,3-Oicnioroprcpene
Trans-1 ,3-Dicniorooropene
dromometdana iwatnyl sromiae)
Chloromethane <Metnyl Chloride)
Mecnylene criionde
i . i ,£ ,2-Tetracnioroethana
Tatracnioroethene tPCE)
Trans-i ,2-Dicnioroetnene
1 , 1 , 1 -Tnchloroetnane
i . 1 , c-Tr iCnloroethane
Tr icnlorvatnene tTCE)
Tr icrucrof luorometnane
Vinyl Cnior tae

<
•;
<
<
•v

<
/

<

;

\

<
<
<
<;
<.
<

<

<
<

Results

i
i
1
1
1
1
1
1
E.7
1
265
1
103
1
1
1
i
1
i
SEE PCE
3.0
1 10
1320
1
1 144
1
1

Date 10/30/89
3CM # 00-6471-01
P.O.* :
oraer* 30302

Date samplea 09/28/89
Date Received : 09/28/89
R Amp i fir RM

jnits Test Metnoo

EPA * 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
UQ/l
ug/l
ug/l
ug/ 1
ug/l
ug/l
UC/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ua/'l
ug/l
ug/l
ug/l

L PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
{215)275-0281

PLEASE REMIT CHECKS TO:
BCMEartemhc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING. PA 19462
215425-3600

FINAL REPORT
rms is a final report.
The results nave oeen cdecKea ana autnorizea for release

PAGE 11

CLIENT

n CHRISTIANA METALS CORP
1 

**J BCM MALL
• 00-6471-01

*J
• BCM Numoer : 93039-9
1 Location : TRIP BLANK
1 ~uent ID ;*

1
s

1

*t

Test Description

Purgeaoie Halocarbons cy  on 10/06/89
1 ,2-Dichiorooenzene
1 ,3-Dichiorobenzene
1 ,4-Dichlorooenzene
Bromoform

,1 caroon Tetracriloride
' 1 Chlorooenzene
**• DioromocrUorometnane
1 Brcmodicniorometnane

I 1 Crtloroethane
J cnioroform
I 1,1 -Dicnioroethane

1 ,2-Dicnioroethane
wV--' i , ; -Qichloroetnene

1

»*•

*

w

i ,2-Dicnioropropane
Cis-1 ,3-Dicnloropropene
Trans-1 ,3-Dichloropropene
Bromometnane (Metnyl Bromiae)
Chiorometnane (Methyl Chloride)
Metr.ylene chloride
i , 1 ,2,2-Tetracnicroethane
Tetracriioroetnene (PCE>J Trails -i ,2-Dichloroethene
'.1,1 -Tr icnioroetnane

I
**•

I
i
OH

L

1 , i ,2-Tr icnioroethane
Tr ichloroetnene (TCE)
Tncr.iorof luorometnane
/mvl Cnlonae

corrjnent; M. BLANK CONTAINED 2.4 P^B METHYLENE

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
•; 1
< i
< i
; 1
< i
< 1
< 1

1 .2
< 1
< 1
< 1
< 1
<. 1

12.7
; 1
< 1

CHLORIDE

Date 10/20/89
3CM * : 00-6471-01
P.O.-*
Order* . 30302

Date samples 09/28/89
Date Received : 09/28/89
samoier : BM

units "est Method

EPA # 8010
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/i
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

| PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST. DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 16% PER ANNUM.

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
is a final report,

results nave teen cnecKea ana authorized for release

PLEASE REMIT CHECKS TO:
BCM ECHtofn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

PAGE : 13

CLIENT

w

*-

•p.

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-61*71-01

BCM NumDer • 930400

J Location = FIELD BLANK
:~iient ID ;

*• ,

1,
V

•
w

"fes: Description

Purgeaoie Haiocaroons oy  on 10/06/89
1 ,2-DiChioroDenzene
1 ,3-Dicmorooenzene
i ,4-DichloroDenzene
Bromoform

i caroon Tetracnloride
Chioroaenzene
DiDromochlorometnane
Sromoaichloromemane
ciucroetnane
Cnioroform
1 1-Oicnloroethane
1 , 2-Oicnioroetnane

*

**

t
^

,
**-

L

*-

-

-

^ ' , i-Dicnloroetnene
i , £-Dicnloropropane
Cis-i ,3-Dicnioropropene
Trans-i ,3-DiChloropropene
Bromometnane (Metnyl Bromide >
cnioromethane (Metnyl cnioriae)
Metnyicne cnionae
i . 1 ,2,2-Tetracnioroetnane
Tetracnloroethene (PCE)
Trans-i ,2-Dicniorcet/ie-ie
1.1, i-Tricttioroe;nane
i , 1 ,2-Tricnioroethane
Tr icnloroetnene <TCE>
Tr icniorof luorometnone
Vinyl Chloride

comment : M. 3LANK CONTAINED £.4 PPB ,'VIETHYLENE

Date
Date

D6te . 10/20/89
BCM # : 00-6H71-01
P.O.t t :

oraer# 30302

sampled : 09/28/89
Received : 09/28/89

samnifer •. BM

Results

< 1
< 1
< 1
< 1
< 1
< 1
< 1
c t
< 1
< 1
•: 1
; 1

< 1
< 1
< 1
< 1
< 1
' 1

1 .2
. 1

< 1
< '
< 1
< 1

3 . 5
< l
< 1

CHLORIDE

I PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN

units Test Method

EPA * 8010
ug/i
ug/i
ug/l
ug/l
ug/l
ug/i
ug/i
ug/l
ug/l
ug/i
ug/l
ug/l
ug/i
ug/i
ug/i
ug/i
ug/i
ug/i
ug/i
ug/i
ug/l
ug/l
ug/i
ug/i
ug/l
ug/l
ug/l

INTEREST RATE OF 18% PER ANNUM.

(b) (4)

(b) (4)



1BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215) 275-0281

FINAL REPORT
Tins is a final report.
The results navs oesn checked ana authorized for release

PLEASE REMIT CHECKS TO:
BCM EcnMwn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215425-3800

PAGE : 13

CLIENT

BCvi Numoer
Location
client ID

Ye'st Dcscr

CHRISTIANA METALS

BCM MALL
00-3471-01

: 930400
FIELD BLANK

iption

Date
BCM *
P.O.*
order*

Date sampled
Date Received
samoier

Results units

10/20/89
: 00-6471-01

• 30302

• 09/28/89
: 09/28/89
: BM

Test Method

Certified oy

BCMi Lacoratory Director

Lao c e r t i f i c a t i o n s .

PA - 46-007
AL - ^0300

NJ - 7*7175
MD - 136

EPA BULK ASBESTOS OC - 3339

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WIU BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) 
(4)

(b) (4)



TBCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

FINAL REPORT
Tms is a final report.
The results have been checked and authorized for release

CLIENT

PLEASE REMIT CHECKS TO:
BCM GCNMfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
21M25-3800

PAGE

BCM Numoer
Location
-ient ID

.>
Test Descr

CHRISTIANA METALS CORP
ATTN: JAMES CONNOR

L
00-6*71-01

: 986126
: B-10-6.5

iption

Date
BCM *
P.O.*
Order*

Date Sampled
Date Received
sampler

Results Units

: 09/01/89
: 00-6471-01

•- 39596

: 08/18/89
•• 08/18/89
: E8

Test Method

comment; All applicaDle results for this
sample reported on dry weight Dasis

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(
b
) 
(
4
)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM intern Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 19462
215-825-3800

FINAL REPORT
This is a final report.
The results have been checked ana authorizea for release

CLIENT

PAGE

*̂

V

!

L

• j

1
\]

*J

: 1

1
- .

i I

i 1
sJ

\ 1

t_ J

CHRISTIANA METALS 

BCM MALL
00-6471-01

BCM Number : 926127
'.ocation ; B-11-1 .5
nent ID ••*>*
Test Description

Purgeaoie Haiocarbons by  on 08/21/89
1 ,2-Dicnlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichiorobenzene
Bromoform
carbon Tetrachloride
Cniorobenzene
DiDromochiorome thane
Bromooichiorome thane
Chloroethane
Chloroform
1 , 1-DiChloroethane

^ 1 ,2-Dichloroethane
1 ,1-Dichioroethene
1 ,2-Dichioropropane
Cis-1 ,3-Dicnioropropene
Trans-1 ,3-Dichloropropene
Bromometnane (Metnyl Bromide)
Chiorometnane (Methyl Chloride)
Methyiene Chloride
1 , 1 ,2,2-Tetrachioroethane
Tetrachloroethene (PCE)
Trans-1 ,2-Dichioroethene
1,1, t-Trichioroethane
1 ,1 ,2-Tricnioroetnane
Trichioroetnene (TCE)
Tricniorof luoromethane
Vinyl Chloride

solids, Total (\) by  on 08/30/89
Total Solids

Results

< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
< 0.0119
0.0226

< 0.0119
< 0.0119

84. £

Date
BCM *
P.0.#
Order*

Date sampled
Date Received
sampler

units

mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

X

: 09/01/89
: 00-6471-01

: 29596

. 08/18/89
: 08/18/89
. ES

Test Method

EPA * 8010

Std. Mtd. 209F

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 16% PER ANNUM.

(b) 
(4)

(b) (4)

(b) (4)



BCM BCM Laboratory Division
1850 Gravers Road
Norristown, PA 19401
(215)275-0281

PLEASE REMIT CHECKS TO:
BCM EoBlBfn Inc.
1 PLYMOUTH MEETING
PLYMOUTH MEETING, PA 10462
215-625-3800

*
FINAL REPORT
This is a final report.
The results have Been checked ana authorized for release

CLIENT

PAGE

CHRISTIANA METALS CORP
ATTN: 
BCM MALL
00-6471-01

oate
BCM #
P.O.*
Order*

09/01/89
00-6471-01

29596

BCM Numoer
Location

926137
8-11-1 .3

Date Sampled
Date Received

08/18/89
08/18/89

iient ID =

'est Description

Comment: All applicaDie results for this
sample reported on dry weight basis

Results

Sampler : ES

units rest Method

PAYMENT IS DUE UPON RECEIPT OF INVOICE. PAST DUE AMOUNTS OVER 30 DAYS WILL BE SUBJECT TO AN INTEREST RATE OF 18% PER ANNUM.

(b) (4)



BCM

APPENDIX F

BCM INTEROFFICE CORRESPONDENCE DOCUMENTING SOIL SAMPLE
ANALYTICAL PROCEDURES FOR SAMPLES OBTAINED FROM

BORINGS B-5 and B-6



BCM INTEROFFICE
t?

TO: J

cc:

DATE:

FROM:

SUBJECT:

January 12, 1990

Christiana Metals
BCM Project No. 00-6471-01
BCM Lab Order No. 29200

The purpose of this memo is to provide additional explanation for the
results reported in August for the above referenced order. Seven
soil samples, a trip blank, and a field blank were analyzed for
purgeable halocarbons by gas chromatograph in accordance with EPA
Method No. 8010. In each of the samples where volatile organic
compounds were detected, the concentrations are reported as greater
than a specific value (e.g. 1,1-dichloroethene >10 mg/kg).

Normally, a specific concentration, not a greater than concentration,
is reported. Each of the samples was collected on 8/1/89 and
received and logged in at the laboratory that same day. Each of the
samples were initially analyzed on 8/3 with a 1 to 10 (1/10)
dilution. The concentrations detected were outside the linear range
of the instrument calibration. This meant that the results for these
analyses were qualitative only and that the concentrations detected
were less than those actually present in the samples. Each of these
samples was subsequently run 2-6 additional times at varying
dilutions in order to obtain results within the range of instrument
calibration. Attached is a table listing the dates and dilutions for
the initial and subsequent tests for each sample. In each of these
cases no concentrations above the level of detection were detected.
As we know the samples initially contained several volatile organic
compounds, our conclusion regarding the later runs was that
disturbance of the samples by sample container opening and the
volatile nature of the compounds resulted in the volatilization of
the compounds from the samples.)

Review of the initial sample chromatograms indicates that the
compound identifications are correct. These results are consistent
with other data from the site. Consequently, the results reported
can be used so long as it is understood that the concentrations are
greater than reported.

Should you have any questions or require additional information,
please contact either Rocco Alessandro or me.
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